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& » * * k. j; y> 7 > ? > & & <d & * % m m * 7 >- ? > z m&-t z> x & 

f£ 9 f£ tf> l ffiiS^SLfc^^fti:, ^^^^Sr=> - K * Jt « S: 
#A L 5c S? £ £ 0 4> tiE B* ^ £ 'ifi $J % % $ * 5 ^ 2St V g ft g$ $ 

let oT# b^S^^^^o^f^ 9 Ht 3k o> -1 8<o?s^tissro»4i 

f O^d^ - * — X IF >T V T 5 7 — if jt ^0±«tlc:/n^ — * — £ 

5 7 — <e> 3§ la a? >f ^ t mi£\z.mw ts *t ? > •* > st at i- s ^ & 
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«^5 i >^>5r8fc^-rs^s, mmfyzf zmmK&M 
& ? x ^ « t efe at b ai m % iz i d x > :/ > # & <z> m & & m m & ? > ? > * « 5£ 

*»9!tt* fflft©T>y>S^^t5S^f?ife§> (Star 
ch synthase (SS) ) , x 9 BP ^ (Starch branching enzyme ( S B 

E) ) , 1kT$ ? > zf > OSPijt (Starch debranching enzyme (DBE) ) ©it 
* ft fc cfc £ 5 s > :/ > *Kf& <0 5 if 5* > ^ > £ SJifT § * i* * 

ftjfflfclfct, :fcfgHJ!«, 5 s > 7 (Starch synthase (SS) ) ©I*:/* 

^^^^^<Dt>toT^-SX^ — ? ~> > * — •VllalzmmLT^ZCt&ffiWV, 
-i *<DX*- ; ?~>>? — ifll a H-r^Jte^f -^<D$it£fl?aj b 

fee: J; 9 # ifflfc « , ^fgej^, # - * <z> 08 £ bx 0 * 

SW&frlc b, £ © H ^ 14 £ fiJ fli IT< 5* ^^GXHa^Wtt**' 

ii a \z¥fmtt}U&mmm*m-?z>m.te : ?wih-*m^T'( 

Sfc, *^M«> x>:/>fef£ OBPiii (Starch branching enzyme (SB 

e) ) cpts. £.fc\z&\,^Ti*. m%itKm&.fe* -9 y v — z 

fit — fi jy. _h 5 £ Hi ^ V>«#:< ^-ft b ft ^ ©#31#J T? & 

- 1 - 



WO 03/023024 PCT/JP02/09221 

•fe, #f89m, T^^VSiitSt^roT^^X^ftffOisH (SBE) 03 1 

&5t>^>, t «Sft5 2£S#B fc^SUb, 

^ B £ ffl T5c © »£12#£g-r -5 5* > ^ > * § W 

*m*%te. : r>~f>%Lty (Starch debranching enzyme (DB 

^a^r-^-sii^-r-s £ oi^asiKite, *mw\z. -f 7 7 5 7 — if 
<&snTv>&. tit, *©ftsa*or>^>osi'*t <&#bx:fe o , 

ICiiStttTtt, st" U If U" r- A (Oryza sativa) t^^^U ?7f^ 
F (glaberrima Steud) ®2tSii^5. StT# «7 5? 7 $ tlj»#, JgWMf 

(Oryza sativa) £>?Y#^;*J (japonica) <h -T > x # (indica) 
(S. Kato, et al., Rep. Bui. Fak. Terkult, Kyushu Iraper. Univ. 1928, 3, 
132-147. ) . Site. (T. Morinaga., In Studies on Rice Breeding (A s 

eparate volume of Japan. J. Breed.) 1954, 4, 1-14.) IkU^-^y^ (T. T. 
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Chang., Euphytica 1976, 25, 425-441.) te, -T^w* (indica) » P^tf- 
* (japonica) &tfi?WN*x;*7 (javanica) <D 3 fiilC#iR"t"'5 d £: £ Jim L . 
COi^tt'J IfiJ" f'f A (Oryza sativa) (6*T\ -f ^ t V> 5 . ) <DfrM\Z 

*^Ttt, X * 5^ - if <£> 7 -f Vlf-f A£>##r, iEtf ££3#W;&tf£fl;#l$# 
tt^S-T^S-r >5 i ^ * (Indica) Rtf* B-f >tV * (Chinese Indica) , M 
tf£> ia^Fv'^^-* (Temperate laponica) S-C/f^W^ ^ — * (Tropical J 
aponica) <D 4 « fC^^f § £ £ icf S . 

7>^>li±tl/T7Sn-^ (Amylose) t75 n-^^^> (Amylopec t in) 

7 5 0-^li, IrS55 i >:/><fCD2 0~3 0 % £ £s£k • a-.y h 

tfta-l, 4 ~> F*g-&T»J&«D > >pm<D a - 1 , 6 £01/ 3 i> K ttff ©& £ 
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^tsmwi<D &*A/tt©#^PT*s. — 75 D^^^>«5 s >^ p >fe4 , w 7 0 

- 8 0 ■az»;h«ta- 1, 4 iOPn ~> F#££-Tfftf, £ 

mtc, Wi % -t» A * r- U 70BlSx*;^-T*5i"J XGlycogen) t>x 

> :/ > <h fS| C < • ^^EtJ? ij tlTViS^t, 75P^?f> 

Oj;5fti?77^-SJitt^^T^6f, ^>jD-y>»" tree like" bus 

h like" MtiiftfnsTaiiftS^^tiiSTiitsftanT^*. 
0fc^$nsia« o - — ^ ©^^t& d , 7so-x (miia© (O ) 

-5. 7SD^^f> (I1@CD (B) ) te&SiJjEbV>&#7&>*Ultjfi£*b, a- 
1, 4-^;p3-AC0i«ta - 1, 6 - ^;i>o-7.GD&#;frn#f5fi 
-) £ — 5£0raPST^IIiJiEL<*bT^^. £©X*;Mr — Iff** 

Jtt*5i"J3-y> ($l@CD (A) ) tt» ^<7MflHA:tt^^ti4lj&^&a: 
.5 yj3-y>li75D^^5 1 >i:tt^T» ; p , b/hS<. 

*■©#•< tt;4c&&©4fcK-?&£. Utile** a^^^>tt> #fcfi<, 

0, »il*iafcJ;55r>:/>tfc26i»»jSSns. 75 nUr^XD? ^ X * - $ jfi 
tt, S«9 nm©ail|jEbV»l»03Bb*|jS7f»0. C©9 nmOU'-fXttai't' 

7" 5 D"<3r'^ 6 lC^iSBK^,T«)< £, 3 -f 7© a - 1 , 4 - £f 

■ 
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h^tu i u^7 i >y >**-r*5>* t, /t -y- /1 -y- 1 b & 5= > ^ > £ *r r 

(Sg3EI<Z> (a) ) »i?t*-**®7SP^^f>. ^30OTt (|g3@0 
(b) ) tt-f ##CD75 D^^>(D^B£^^Wfc:^Lfct><DT&&. 

(1) A D P if )V n — 7, tf D TftX * U 7 — if (ADPglucose pyrophosphorylase 

(AGPase)) > 

(2) 7 s > 7" (Starch synthase (SS) ) . 

(3) =t>~7 >%L*fe D (Starch branching enzyme (SBE) ) , 

(4) 7>y>St)t)SI (Starch debranching enzyme (DBE) ) 

AGPase tt, • # U V - 4) HC W $f T & S A D P ^3 -X 

^yfy^&mm (£at» sstms-r. ) a, 75o^^> 

0#IS*}g(;ADP^;i/3-7Sa - 1, 4 if)ln is F*££T$$£\ m£#fc£ 
3i (£t.T, SB E irig-r) tt, 7Sn^^>Oa - 1, 6 ~s F8§£-£^ 

UGPas e«^U3-y><Z)Wifsft^:?>U >m'fb^'Jl'3-7.<D-&^^^-efe Y) > 
GSIii"J n-^-g-J&^siiT'fc D . GBEft^U a — tf 9 # 3t T? & -5 „ 

g§ 4 13 <75 4< {M , US ^ «tt !fe <£> J® O 7 5 n ^ ^7 ?=• > CD £ ^"T © T? & 0 » 
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n-X<D&f&T&U&m-? : b<D-?$> 9, GBSSttg^^T>^>^^f$I (gr 
anule - bound starch synthase I (G B S S I ) ) ©UtT^li. 

tt£>. 

x>7 f> >-&^^^ (ss> m4@t^$n-5ck'5 ic 3 agi^+r:?^ y 
*^e.tiT*5 d > -?-n j eti7.^-9 i 5>>^--tf i (ssi t**r. ) , x? — ?- 

~>>*--t?II (S S IltBS-T. ) , S.OtXiS'-5 i v'>5'--tfIII (SSIIIiBS 
-T. ) tP?«tlTV^o S S II a l/yf—MU (SSII) CDS 6 u- 

— jRK-f * © K SUc & -S> =§- 7. - ^ > — -tfOlJ-^^-f ■?<D'Sftmfe, £ 
XP-^^yp — ^Olftn o%)J«SSITJ50, ^2 5%^S S HIT D , ^ 0 
O^J 5 S S (SSIIa£#tJ) £ $tlT45 0 , TSn^ir 

9^>© o - 1 , 4 5/ HIS^tLTS S I Rtf S S 1 1 IK <fc 0 tl2> 

l, 4 - -> Ftt© a - l . 4 -y;i/n-x©|gc (£AT, DPtSSt-. ) <h 

«< #fc>^ TV>S 6ntV^. #fgnj!#Sf;i. >?^#r:*OB*lif (St 

S/ PM|IC&I?S a - 1 , 4 -iOPn — 7.<£>8c (DP) AUl £A T ^ 
L<4>fc< > liODPAH 2K±T2 4mTO i bOfcSti l Jl fc£$8& ( T. Umem 
oto, Y. Nakamura, H. Satoh, K. Terashima. , Starch, 1999, 51, 58-62.; Y. 
Nakamura, A. Sakurai, Y. Inaba, K. Kimura, N. Iwasawa, T. Nagamine., Sta 
rch 2002, 54, 117-131; T. Umemoto, M. Yano, A. Shomura, Y. Nakamura., T 
heor. Appl. Genet. 2002, 104, 1-8) LT§T*D, a - 1 , 4-i^^3-XO 
ft (DP) **SSOlitttRiL/T^5t*^^nTH§^. * © ft M « ^ 
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itCSBEIII^K, BE I B E IIM© 2 ^O-tJ-^^-r y^^^E-TS 
}ffig * J^f^f § <£> {CMS & ©§J & * b T § © T & V* £ # A 6 tlT £ Tz . 

SP"fe> WIBbfcx>^>fe^JI3i»^ (DBE) 7 *?-<Di&mz>&wt2.\,^m 

2 ^yW =7 X& — &BrfZ-?Z> £ i: *C £ ^ C 6 AWc $ *U DBEi^ 

7 7. ? —MT&omf&teTftQ tKT* & Z> £ ££5S-r Cl£:#$8fi-£ nt^S (M. G. lame 
s, et al., Plant Physiol., (1995) 7, 417-429; Y.Nakamura, el al. f Plant 
J., (1997) 12(1), 143-153; A.Kubo, et al.. Plant Phys., (1999) 121, 399- 
409) . 

DB ElCOHTCCnSOit^S, 75 D ^ 7 ^ > \Z *3 Vf 2> 2 7 7, 9 -ft it 

j^^^nfc^^^tiS:, dbe \z r) »mvx i7 9 7 ^ -mm^mmiEV < mn 

a - 1 , 6 ^)l/n v' K ft £r##?-r£D B E te. 6 2 S^itf) 

$><DiP%\ e>tlT^5. f®I>i9lHV7S7-^ (Isoamylase) TibD, ■fifi© 
at"3* t ^'il'7t— If (Pullulanase(Sfc» R-enzyme^ 3 1 imi t dextrinaset P?tf 
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\) — > ~J << YW^ — tfy (phytoglycogen) <D a - 1, 6 :7* ;i/ n v- F 3£ -o 
©SSr^-^-TS Z. ^';l'7> (pullulan) Kltef£fflb&^«. — 

0 mj(S> KMfr o T V> Sfc CDt mail 3tl, #tl^l*©75 

& < h#fci&g&S;' u ctt5§5i$-fr ; 5£ 5 fc, -f V7S ^ - if <D 38 Si S £ 

fP L/T S ^n^Er— ^ — W te: @ W <£> %>co 5n, d(7)«fc-5^:$!l^l^J;D 

7 5 7-1f©7'D ; E-J'-tL.T»At5 JlttiO, -fV759— -tf©388i*» 

5 v ? 7.-zntz ; T>7>*ftz>mww*%z>z. £ifi-C%Z> &o 

hVtlte^o -fy75 5-t*Bi;?»5&6, S'J ©tet&<D 7 D ^ - ^ - 

fcagA-TS £ £ fC J; 9 t. mMfcT>7>&*:(DW.V>)\Z.m$iZ1£2> C i: 

5 fcft&^'b Ln&^. BB^ftcDJbS-r £ U i> -7 > 

^^Sft^'f ^c^ot- ^ — 5iAt5 :t!:<tQ, iB*1fr*5 v> b ^y">7 

^COiplC, -fV75 7-if07'a : E-5'-tt. -fV75 7— tf§#t^iC 
g O B§ ^ 
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r-f AO*t7^ Rt^I R3 6 tOES,®75D^i'f> 

©#fj£ftj*ii&b, ^^Ttea - 1 , 4 =/ K ^Hc & 3 a - 1 , A - if )V 
n~-X<D%t. (DP) ^1 lSkT<D>h<DtfWV<'J>fc<, «ODP*«l 2K±t2 
4 £*T<£> feOfC^t? C ii&igbTtfe ( T. Umemoto, Y. Nakamura, H. Satoh, 
K. Terashima. , Starch, 1999, 51, 58-62. ; T, Umemoto, M. Yano, A. Shomu 
. ra, Y. Nakamura., Theor. Appl. Genet. 2002, 104, 1-8) „ 

2Mj ii s= £ be m l. t ^ s <k 5 fc* 6fc«-acD-r^ter?v»T7'5 

#3B9l#5tt, Ctl6©75 D ^ 5f > CD jfffl $ j@ <D & g £ ft^TV>-5» 
fe^ft*, 7>^-5 l >'>iS'-1?IIa (E*T, S S II a iBSt. ) <D itfc^ £ |IJ D & 

D^i7f>©DP ( a - 1 , 4 - yjl^n >> FSHciJtt-g. a - 1 , 4-?)U=i-X 
<D§ti) #10 KTi V»-3«V> a - 1 , 4 - ~> Hi£#IlTg^iSfJ5l 

•rscittr, ssiia &m®Tmmt£®im%:Mf£ lt^§ ^ t^si/t^s. 

t^©7S D^^>CDMfc$f5g±cOffligat s S II, HCSS Ha <Z>fttt® 

*l/T. *3S9!#&fa, -f # # # 1* ^ 7; (Kasalath) ii>t#-**B 

2£fl£CD7 5 D^^^><D«jgW^aS:^Wb, * £>#§i6 COM *U ^ - f ~> > ? 
— -tflla (SSIIa) fC«kS>bG5T*-5t>CDT*-5C:t^«fMU, fit, -f > 
5** #*Kasalath<fc^#-#;*B S S II a ite^Q^ttSETfl ft b 

fc. MJte^f-fllaiOjSVi** S S II a fflftttroSSICgf L, fOigSTSD^^ 

SES^^GDSfeSSfci D, wm<n&2 ft S S fcefe^it-, gf&v* > y ft ftfc 
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^^Of >7 p >S#0iH (SBE) C»BE I, B Ella, BEIIb 
OZ-OOT'i »/lM A^SfttS fctA^nt^S. *&WmZ\Z B E lib 
itfc^at^j* bfc a e (amylose-exetender(ae)<D^g#) CD^tFf^S, B 

E II b © I8£ liil /9* ?J t>fr\Z.t£. 0 0 0$5 (A.Nishi, Y.Nakamura, N. Tanaka and H. 
Satoh, (2001) Plant Physiology, 127,459-472) . BP % > # ?8 HJ =t £ & , Ma^a 
e^S#l:B E lib jfite J ?£J£glEi&L, 5 s > :/ > ©t£ff £ £ * 

£ fV> B E lib © # g W tS ftB £ BJ1 SdMr PBWHC. ^SCK&'f 
*fc£lAT. SgAbfcB EIIbSe^©2g5!©3a^£±^T, $$^fSftttS* 

ftl/ft:V»0*«a«"C**. -etlfc^LT*^W^«-&fctt, B E lib ©Stefcljfc 
CT, i<ttS®SS5f >^>^4I^n5i5 left 3 H t fc#JSS93# & «$U 
J&T^ttl *^BJ<75jg^J^^(C £-5 B E II b»te^©$!liPlC «fc c XSI©ffi 

(Dmn.^'fyzfyifi&m^n^ ££*>n,aibfc. «k »? # an ic fit ♦ -f*©BEiib 

OlgfWaifca e^S#fcBEIIb»<B^M5ti|gg|-r&;i£K:«fcD, ^ 
Rte*-f *tC*5V>T, iAtfcB E Ilbjtg^OfgigiOSaiilCcfcoT, 

nCjKUTB Ellb ©Jgtt^Sfc-S £ £3^ S> ^ 7C<D&£.M&£.WT2>7 : >-7> £ 
D^E — ^ — £Ji.tH Lfc. 
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SS — fcT^^'&JsKMlIa (SSIIa) CH1-§t)ffl 
|g- K-r>y>;&f£ DMlIb (BEIIb) l:lt5fe©t*D> fg = 
5 s > :/ > 3) ?)»Si© ltt*5^V75 7-1?©^Dt-^-CHt5t»0 

-e&s. 

f CUTS. «k 0 1¥ iffl £ « , -1*0*, ^jF — ##© B (ffitt^) XIH> 
7^*©A*7X (SS^g) CDT?fe^X^-^v'>^--lf II a £3 — Htsa 
gftitS. SSfc^iffl^tt, ^^-^^^^--tfll a Sr3- KTSite^^. 
@H^!iaro62^J#^ 1 < 2 tC^$ tlS^aiB?iJ, XteXMJ— jc > hfc* 

>i?--tnia£n - Ft5Sfe?CHt5. # 18 bj # * * - > * - -tf 1 1 a £ 
n— K "T Sjte^&^n ^e — ^ — ^*&£-&ir i fc©Tr&oT'fe «kn b» -g-S&^t) 
©-Cfc^T&J;^. 
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S&fcl, WiBLfc-T — 3=-">>*— -tfllafcn- FtSlfi 

^©m^sa^u xte^n£ffiKtt£WT££5£^*©x*-^>'>*--eiia 

*^BJ«, -r * G> 7> 9 — > 9 — -tfH a £3- h'tStei 1 - ©M& 

Mica, *«fn±. -f *©x>:/>©&^ ogpisi© ia-c**«ff»5**iib 

(BEIIb) (0»S*J&*ro©»£fi©£*£tt»£*SE»#*J8V»T, 5E®"f * 

s 5 s > y > £ »»& s j^m & wr ^ -5 s > ^ > & c n-r s . 

CD 1 0#*IIb (BEIIb) ©fggig/^TG©!?^!!©*^^^®?* 
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^ § # b & ffl v > t % <d m £ m ifi m -f •& x > zf > <o m st & & st f & # & £ w -r s - 

iOIWcWu -f *<D.&f£9H3iS<Z> 1 STfcS&fe DBIfiillb (BEIIb) 
SALT, ai^S©%ai^7C©ftStttS&5^S#B £>iS'Jb, 

MJ: D t)5a*Jfcf8^S-i±5*fefclii--5. J; D # £ « > #38f!«* -Y *£>^> 
y>©eff?)^$0 1 <9H3iII b (BEIIb) SSiSi 0 fciSfiJ 

^SbfcM-ffcfc* SiAUT, MS MB§** CD 38 gift 

#^<D»±Mi«gfr£«£SBy«£<*:^e>&-5> 5 s > 7 > <Z> ttff 0 «S CD 1 

<i ^0Dr>^>Oe^ 0^^© 1 ;»Tfc?>#f£ K) b (BEIIb) CD 

*^BJtt> r>^>5tlt54«©f >y 9BI3ICD 1 
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#fgej«, J8 — SSI I a (SSIIa) KUcSBfeg?, %~\z=r> 
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#-r ^ic-^^t© c:n e>co^^^^©^ 1 ~^ 4 ic^-r. ^ 1 & 4 7 sale:? 

HTGDit^v'ir — # (Temperate Japonica) ©fc<2>T?£D, ^2tt3 4iaatc 
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67.5 


15J 


0 
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No. 



a 

m 



IDP£24 



(to 



301 



Bhatamokodo 



00014741 



0.190 



nd 



nd 



nd 



nc 



302 



303 



Chlnsurah Boro 2 



Go 13 



00014048 



0.165 



67.7 



000141 



0.159 



67.1 



72.9 



72.0 



26.7 



3213 



304 



Col/HepaI/3 



0001 5Q68 



0.173 



68.3 



73.4 



27.1 



305 



Col/Mepa!/4 



115069 



0.177 



nd 



nd 



29.7 



306 



Dular 



00014027 



0,171 



nd 



nd 



31.1 



307 



Emiya 



H4761 



0.246 



54.6 



64,0 



175 



308 



Gangala 



00015211 



0.166 



68.9 



73.3 



28.4 



309 



310 



Gocfl Khadara 



IR2B 



H4145 



0.180 



nd 



113558 



0.243 



57.0 



nd 



64.7 



nd 



31.7 



nd 



311 



!R 36 



0.166 



693 



73.8 



nd 



nd 



312 



Jhona349 



00014504 



0.174 



682 



73.9 



32.0 



313 



Kasakth 



Q.173 



67.8 



72.8 



nd 



nd 



314 . 



Khao Lap Don 



00080187 



0268 



51.1 



61 2 



18.9 



315 



Leed Rice 



00 



aisi 



68.4 



71.6 



31.0 



316 



00037123 



0.249 



602 



66.3 



17.7 



317. 



318 



Pachcha* Pewmal 



panchang 



)13792 



0.188 



67.6 



00014447 



0188 



nd 



72.3 



nd 



32.6 



33,0 



319 



pusur 



00014028 



0.163 



67.5 



72.0 



31.5 



320 



Sabari 



O0Q14105 



0JS2 



533 



60.9 



30.0 



321 



Shwe War 



0,187 



61.8 



69.5 



254 



_0 
0 



322 
323 , 



T246 



0 0014003 
0013988 



0.167 
6.172 



692 
nd 



73.6 
no* 



34.9 
34.5 
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4 



IV. *S0^>Tr*r* 



No. 


■ 

■ 


»# 


75P 

^.o J— * . 

ZDP£W 
IDP^24 






• 


aft- CD) 




£*«(%) 


401 


Al Jiao Nan Te 


00012980 


0,176 


nd 


nd 


312 


1 


402 


Changmaohioping 


00054438 


0.189 


nd 


nd 


nd 


nd 


403' 

• 


Chlbaigu 


00054418 


0,189 


nd 


nd 


33.0 


1 


404 


Daheigu 


00054435 


0.196 


63.4 


69.0 


31.6 


1 


405 


Dahuanggu 


00084 


H 




0.187 


63.4 


69.9 


1.6 


0 


406 


Dahuangpigu 


00077414 


0.253 


53.8 


60.5 


nd 


Rd 


407 


Dao Ren Qiao 


00012489 


0.175 


69.5 


73,7 


35.9 


1 


408 


Duan Guang Huo Luo 


00013262 


ai66 


68.3 


73.1 


31.6 


1 


409 


GuiZhao2 








0.260 


53.1 


60,7 


33.1 


1 






410 


Hang Jiao Zhan 


00013413. 


0.254 


59.7 


66,5 


1.0 


1 


411 


Hong MI Hsien 


00013073 


ai76 


nd 


nd 


33.1 


0 


412 


Hu NanXian 


00013270 


0.174 


nd 


nd 


332 


1 


413 


Kao Man. Long 




13145 


0.263 


61.6 


682 


1.3 


1 


414 


Uu Zhou BaoYa Zhao 


00012890 


• 0.166 


67,6 


72.8 


32,0 


1 


415 


Longgu 


00054442 


0.189 


61 $ 


67.7 


31.7 


1 


416 


Mangpangu 


00048129 


0.186 


68.7 


72.5 


34.3 


1 


417 


Moxiangu 


00048125 


0,179 


nd 


nd 


32.3 


1 


418 


QingYou 


00013252 


0.175 


68,0 


732 


31.9 


1 


419 


Wu Gu Hua Luo 


00013315 


0.166 


69.2 


74,1 


3Z9 


1- 


420 


XiLiGu 


00013399 


0.172 


nd 

■ 


nd 


322 


1 


421 


Xaobainuogu 


00078020 


0.265 


52.6 


62.6 


0.7 


0 


422 


Xkohuangnuo 


00077419 


• 0.180 


nd 


nd 


nd 


nd 


423 


Xibaigu 


00047620 


0.168 


67.7 


73.0 


31.3 


1 


424 


Ximeigir. 


00078019 


0.175 


64.0 


70,5 


32.1 


0 


425 


YuXiHongGu 






M99 


0.171 

• 


nd 


nd 


342 


1 
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IlSt (No) , St«, KXtf- h##, 7S0^9 1 > 

— % (Temperate Japonica) 51 OOS^tl/, IS&Sfv'-v^ — * (Tropical Jap 
onica) S 2 0 0##tl, -f >=f -i fs £ 3 0 0 #■£ t b> * b T «*» B © -f > 5* -f 

^■TSilS^ 1 0 6ATO»©fJ-& ( ; t;i') SifcL* 7$n-7^tIttM04 

£ l"0j i3tffibTV»5. 

v>^#-^i:-l'>5 i ^ #©^:R#^©ffijt©-t3©j8lM£: bT, 37**=. * 
OlI#tl4 3 (£*T# 1 4 3 fcfBflfr*. ) M>f^©H#t3 0 3 

(# 3 0 3) fctP^T SSI 5 HCwf. £S50©±g!©0 ($5@ 

A) »4#*©<**©»**wb, tttttteMft <a-l. 4-ifc*(t5a-l, 

* (#143) £?Rb, lit) « > 5 s # (#30 3) *St. 5 0©T© 
0 ($5JB) te> <D*ftfc*SfrSS?-v (#14 3) <0«flE*»5O 

5 s -f * (# 3 0 3) ©*«£3llAfc (#143-#30 3) ^S«S (%) t. b 

£©&fS> -f # KJt^TlR*** 1 1 BAT© fc©/9^< 

(S5@BIC*V5T^$<y77(C^oT^5, ) . 1 2 ~ 2 4 ©*>©# 

f< 3& < 75: t> T § (f% 5 EIB (d*5^TA# < V-f ^-X t^-p ) 

< 0^©S!®0-f ^ICO ViT-f >5 i W * (# 3 0 3 ) £©^fi©# 
^©^SIH^UC bT*-T*fci^*SSf 6 Sfc^T. m 6 0ttfefiij©±^ 6 # 1 0 
3tOi, # 2 3 4 tOH, #3 1 OiOi, &tf#4 0 9<h©^ ; £:5ct'> *<gij 
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fl#215i0S, # 2 0 2 t(0g, # 3 0 2 ^^, 35: t£ # 4 0 8 £ © B £ *ft 
-etl^-T. ft 6 H©£flJ£;fr$JTra:M:g#:fc©l£©/1*->#m&^TV>5 £ £ 

gp-fe, £W©/^->ttlt&fBLfc^#z:# (#14 3) £©g©A 
?->ii&<UX^Z>ifi. ;&M©/1*->«^fi#^KM*<£?D#-Snfc<A, HP 

^©ffi«mia^ i ~^4 fcEHsnxv**. 

ft 7 0tt^HIPSbfe 129 Sfflfc^^T^Ui^nfc A C RWttfc&ttSk;*. 
h^7A*ibT^5, EtlftteA C R©ffi£;KL, ffi$ti » ffi SiMft £^ V X ^ -5 . 

C X>£.~D<Dtf )V— -fUA C R# 0 . 15 9~ 0. 2 0 0 © 201/ 

— D, ffi©t*iO©20l'— :/ttO. 2 4 0 ~ 0. 2 8 7 <£> ? )\>— Zf~Z&&. 

L^L, Pi 1 «3£tt**il©«'jMlC)«£L!&:V»©'b©a«»£. cnJ4ACROil# 
0. 2 2 0 C#215C?r-?3I (Khauk Yoe) "T?*S. C©lft«*lfcW-tf. 

12 9 £ © 1 2 8 SffittA C R OltS^^T 2 dOl/— :/ 

£$>©-?&&<, ft 8 0 K _k i& 1t * — # (Temperate Japonica) ©t>©T? 
0 (@S;li4 7) , ft±\t.$&&*J J r#-Jj (Tropical Japonica) ©<fe©-C&9 
(ittj;3 4) , fcTte-T* >r-f *©t>Cti&0 (<@8:K£ 2 3), ;frT«*B© 

-f ^-x^ #©*>©■?& 5 (1@$:«2 5) . 

£ *l fc: £ n fcf , iaSJ^tf — # (Temperate Japonica) HJllWfcACRCtt 
#*£^&©"Zf* «3 (S8 0£±) , fSfc^^V* — % (Tropical Japonica) Tftt 
W*©^— b (ft80£±) , -f >5*-f #^>*@©-f >XW #T?«A 
C R©4ft#*<h£ Vi© *>©^3E85T AC R ©tttf:** V> h © "b t5 £ h 

*§§0J#£>tt, WIBLfeAC R©fflfcS-^< ^;P-^Sr, L - :5"f !/, S-^ 
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M-^-f :/«-£-©* Bc'feCTS 0, ^0©i3^T?f;i# 2 1 5011O 

10 3), Jlil flf 3* + # = # (#234) , f yr^tl (#310) , Rtf^M© 
-f>-rw;*f (# 4 0 9) {C^^StlT^S fc©Tf&5a<, Mf3© A C R©ffi4>B 

b»£> bTV^-S^, ^i-fn©^ft{C*5 WTfe # 3 0 3 £©H#*/h2 V> C t*»4*«T 

#ffllOfftC!)T>^>Oi^ttS:fiiii8llS (DSC, Differential S 
caning Cal orymetry) £ 0 0-*r L 1 ~* 4 KBBtt b fc. ein&©^ 

:3jfc©fi«fc^V»TMfc#*BI&*fc#tt*fcWL;fctt**&©* 5 Hit. 



- 27 - 



WO 03/023024 



V 



ng 



PCT/JP02/09221 



O LO CO N N « N tD t- 

CNCNCMOjr-CVlCOCOCOCO 



mm<ocQ<<0Q<m 



CNI C4 ID "N <Nj O) r; Ifl O 

cd r-' co co" o> cd co* co 



o> 

cd id o 



h-* co o> f- i~ 
»*•■■•■ 

O N O N N CN| S 



CO Q CO (D (O CJ r; W 

id cd o co" o> ^ o o 



cbcMa>o>ioa>oK-T-N. 

• * * *• ■ ■ « a. m m 

m N CM O) S <N cs 
(D <D N CD (D S S 



SCO o 
|^ CD 



COCOOv-CONt-OCO^ 

» » * * * ■ * IP • 1 5 

tnocot-ossNcoco 
lomcococococomcom 



co <s> 

g s £ 

3 § 



CM 

S 
O 

m 



ca 

< h CD ^ 



CD 
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3c 5 <d £ (go e> , list. fSHtumi&s (to) , SB^«^:ias 

(tp> . fflfcu&Tum (Tc) , mikmm* sr , ??>flsx>*jn£— , taieb 

fcACROtiaS^-fy (Ap) , 75D-^§fi (%) i&5lT^5. £ 
o) RtffSHbS^i&g (Tp) tt» S CD tc:Jfc^T@&Ti£ < liot 

7 5 □ ^?5P>CDM$i££x>:/>CD?l&#teCDffili8££ & KM tZ&itt V ft 

m&&s&9m\z7K-r. m9®<Dmmz ; 7 : >7><Dffi<bmi&mm (to co ) * 

SLTV^. ItfftteTS D^^5=->©D P*t 1 Ofi*TCD*CDtt (ACR) Sr^b 

tv>3. ig@®iif$ (♦) izmttvvtf-jj sscb, hmep (■) 

# -V # - # £ ^ L * HH^SJ (A) tt-f > =f 4 t) £ 5?; h , Ay9 (X) &4>H 

onxA c R^ffi^/jN$ < ft-s z. tafiwmtz v#>znT$$ o , 

0 . 8 0 2 5 izMtb-CM V>*IW#M#K:& ; £> CiSwLT^S. 

y 5 xi 9 =?■ > <T> >7 "77.9 — OMIli, DP?5*#?jl o U*±cd *> cd T & *i fc? ^ :7 
;KU y^XHSfslil/T^t), n co ^ ;i/ ^\ U y ^ *$jtCDg£#f8HtPS$& 
MS (To) <fc*BW bTV>3 CI 1 )&««*SftT.V>S (T, Umemoto.et al., Theor. 
Appl. Genet., 2001, in press. ; M. J. Gidley, et al. , Carbohydr. Res., 
1987, 161, 291-300. ; M. J. Gidley, et al., Carbohydr. Polym. 1995, 28, 
23-31. ; G. K. Moates, et al., Carbohydr. Res. 1997, 298, 327-333.) . CI 

5:tliDP*U 0 EAT GO =& CD # Jt IS W < > y^Ar^V y 9 

■5 fid ^ # 4> ft: V> <h V> 5 CI .hitfc: 0 , K*f it A C R CDffi#/h £ (L-^-f^) 

CD T? D P 7&* 1 1 &±CD %>CD#J£fBtW^ < > 4r?)V\ U y £ X $ it M T S 
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m&&& < & * & s -v $> % o 

1 KfB® Life. 

11 0 0 « 4" 0 H itt L 1 2 0 0,SatO^Tffl75 D — X 

rtSbfc -5. |gl 1 0K£±W:Mv> y (Temperate Japonica) <D 

% (D~C $> Y) (mm\t3 8) . 45±\tm&V*rtf-*l (Tropical Japonica) <D % <D 
HhK) (l®tU*2 5) > £T«-f >^-f jj<Db<D-e&K) (m®ltel 9) , fiTtt 
+ ffl © 1* ^ ^ # © & © Tf & 5 (fl|H18) . 

7 5 D— X<D^m&& 3 0 %SMit5 %<Dhfrt>nfr&. Z.<D7S. a — 

Edit. SI 1 2 0©«Dm7 i >y><£iRIKbPfl&?i&& (To CC) ) $*L,TVi 

EP (♦) MaSrv^^^fc^L. HBS^EP (■) «^^F>»Y^-*^^U, n 
= ^H3 (A) tt< >7 f w * SrScb, Ay^J (X) «*BK # £-£n^**l7fc 

mm&teft^lt (*BK^ic= 0. 2 4 6 0) . 
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ft ©fif4> IS: fcjiv>tt&£ir> cot ^t^co^^x* — tejstf&m^a- l , 

4 - -> H^^^rag^w^^ cd o - l , 4 - -> F^co§fcfc:cD.£.iiv> 

Ail6tl5. ^(DJ:5ftL - ZftL S ^CD^^Sr^^Wt bJO L cD 

#0 3 t ^ 5 £ t feT §5. Bp-fe, 0 3© (a) B-O0^7X^-Ct 

*fgHj(D S zf\Z.ffi%-$-& fccDT?& 9 > El 3 CO (b) hi ,E — o CD ^ X 
* - CD * fcl It lfc W g V* a - 1, 4-^;|/3S/F$l©£fc#te^«K^<&oT:feO , 
Cl*l#:fcfgl5iCDL -^-f :/ Kl *§ ^ "f 5 fc<DT?&5o 3 CD (a) £ v> ^ * 

C^* (b) fc'T >5r-f ^t^9t^fc#, 'f ^r-f^l'^t 

^-^CD^fcfciSafcJ^TL-^-ft/fc&O, S-^-ft/cDfccDfc&StV^ 
j:i:S75 a ^ > co ^ Sffl It ifi co # #r <fc DSJ^TWeAWcbfefecoTafeS. 

SStc. * % 91 4F 6 t* . B*Bf (Sf«) tcoTSa^ 

^^>CD^igcDfflja<DMH^X^-5 1 ->>^-1f II a (SSIIa) ©fl*JHfc:«kS 
■bOT«&5ut£*tTf (#® 2 000 - 7' 85539) . Wfe > #5S9!# 

6»4, ^>y>co«^co^S{e:®H-r-5 £> *i -5 7 # <J Jtt co $£ S *W 

SOW'S" S6t75 D^^?>-&JE^^H#-r«>i:#Ae.n-2)P^7-f V 

iC&ttS S S II a CD^/8^7 5 n ^ # ^ > (D £ 5 X * — ft td 35 S $g CD#fi 
^^^W^tSSISrSlbTViS RtfS S II a 3te^#^*»b ttL - 

^-f ^CD75a^^?>l'^fc^TS - ^ -f 7" CD 7 5 D ^ i? =f- > *8 $ tl S £ 

£ £ ?S L T # fc . 

Z. CO £ £ £> > WIBLT^fcTS D t ? 5=- > CD Jiffl Hi it & £ L - ? -f ^ t 
S -^-T7 p cD«jgS:^^-r§51'e j F«7.^-5 1 >'>^--tfIIa (SSIIa) £ 3 

CcofcJ&fc:, ST, U > (Lin) ScD^&fciipDTain, et al. , 1998)) . 9 8 
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mm® ( b*«x xd-?*) x a *m om is&n'&R&m&mm (Backcross in 

bred Lines, BILs) SrWfifc bfc. 9 8^ffiOB I L s ft, &A(D%km\~~3^ 
*fc$nt^5 (-f A:/D # H&Pii^-:*, http://www.staff.or. j 

3feHbfctt*» T^* 'JJffiigttiHS^teUSB (Haruahima et al. , 1998) ©ID, 
^ 6 m&fcOtfPi" a > (position) 36. 7 £ j&Jft-T 5 £ t #5t§g $ tltc* 

£ -T S # , WIB©=&B I L s ©73 nUr^XDffiM&wimVtzJjmiZ <£ 0 

$ bTV>£^*iJ3£bfc. HI £ B I L s OSfiflr-^ £2*Jfo£-f3-& 

HfcTT, 75 0^?^>{c;&#18ig£fi5iJffll-r5Mft^te 1 ^^ftb, li01B©7;l/ 
* DJttig14«fe^£llb < , Sg 6 $=&#C7>#>?~>3 > (position) 3 6. 7 \zm 
3 Z. £ ifl m £> *» <!: & o &. 
£fc, -f ^ S S II aa^-T<D^iSSr^ 6*Md-r Sfcfe, -T / ADN A0t 

*D-7X©^/ADNA$ii*e»¥il/» — SBSrXy \* )V*7 — 7 
rtttn^n^BamH I, Bgl II, EcoR V, Hind III, Apa 
I, Dra I, EcoR I, Kpn I © # faj PS » ?$i T SP ?jc # fi? b fc^, ill 
fcDN AefH-^7^a-7.«m*«)fc £^T#8ib&. »iDNA57^;^- 
Cg? b , £ft EST^D — > (El 1 0 2 5) J^D-ytlTbT, U"!f > 
yoy h^frofc. ^<Dmm* B a mH I ®r >t K <A T , S.mT 5Br#-a<, -Y * 

©Mfaa^^sviTR f l ptt^^fe etifc. unsfiffin, bils#ii$, 

B*»tM ( 2 0 k b cDfftt-S^tJ) , **7X1 (2 3 k b ©Brttfc^tJ) , ^ 
fnl (2 0kb*J;U!2 3kb©ilt£^tf) © 3 r> CO * -f b , -f * 

S S IlalgfOYy bf>^£fr^£:. *0DtS*, B I L s f «M R F 

L P/1^->©^Wlfi, 7;k* U JW^-tti-r^T — &b;fc. «6oT, Y^S SII 
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fe*5, -f *B?¥l<D EST^n-> (E 1 1 0 2 5 ) j&!fi£^ 

inw^m-r ASf^^-Aci; o^ai^nfe. *^d->«, v>*tf-#s-f 

SSt 3 ' 5f5^g fC Sal IiNotl |g M S BS #J £ n ^ tl # in IT, ^7X5 
H^^^ — pBluescript II SK+ (Stratagene) fCiJ-^^ n — - y if 

I^nfe^IIB^iJtn-^h^i'bTfiSf 5 0mg 

/m 1 ©7 y fcf -> U >£^£f L B«it& (1 lafcOl^/^hh'J/h^, 0. 
S^-f-XM + ^h^i'h, 1 %m.it± h »J £ ASr-^tr) ±£3;#, 3 5tT 
i&&«^l,fc„ #e.tifen n=-»*5 ->>^*a a □ - - 
j^SQ i a g e n^y h (7S3>, USA) CJ;^T^775 h'DNASrHSf 
Lfc„ c©^7^5 K*, Hind III, Kpn I, EcoR I, X h o I, 
Sac I tioT»#»iifci, 1 %7#a-7>*|ai3<«lK<k 9 D N Air^Sr 

^ n->«^:*^J 1 . 7~1. 8 k bfft^fc. ±|H*IfS#^ t cfc o T# & 

If— (Gel Nebulizer) (7Sa>, USA) fci-pTiftffib, ^tlftlpB 1 u 
e s c r i p t II SK+ (Staratagene) O^n^no^JKII K&Jfc-T 
\zV7~>7U-~>ifV1iL. u -=.>>/ -ante? P->*^tT7 p ^X5 Htt 

#L-C&£. El 1025 2? d — >£&&&tft7 ar-XDWryr&Sts?'? 7*5. H 

CDSSBH^JSr, ^■r r *^=- v-fe{CS^ViT, Dye Primer Cycle Sequencing FS Rea 
dy Reaction^-/ h (PE/H *">7f A^t/O, =p ^ JJft J* £ Tff ) *5j;^m7tDN 
A-> — y>U— (PEA*-f ^">'7.t-A^-V/^>> Model373S-36SO £flH>T, 

< 

V-43=fctfU A-77'7'f »e»nfcm*lB^lJ«r, ^££#75 

y &BE?U©<S¥#r V 7 h (Genetyx, V 7 h £ x 7 Pfl S£ , *^) £/B V>Tfi¥#r b fc. 
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-e-0D^*> *E S 19 n — >te 1 , 7 2 41&S^ & 0 , 4 6 6 75/t*3- 
h*t5 6tlfc-. 

ftfc. B#f* (Nipponbare) CD S S II ajtfc^fcloHTfeJ:, 3£fi:ff WcikX • 
^ftgll^f-f^y / A#r5£^-A#P$bfc S S II a Jte^Sr^tT 2 fflgfCD 
PAC^P-> (P441, P450) &&mVtc, SLfc. # "if 5 X (Kasalath) ©SS 

— A#PSlLfc S S II aite^fc-^tf B AC ^ n->£4£JB Lfc. 

^tl50PAC^n-> > B A C # n — >&U* <DMMMM (E c o R V» 
EcoR I , P s t I , K p n I, Sal I ^) -TJllTK^^Lfc. ^rtl 
^tKOmfr*, ^575Mf^- (pBluescr ipt SK + ) tr-y-^" 
^P->Lfe^, T'^XSHDNASill, ^-n-etlCOD N A:&»|B?!I£, 5? 
T* + '>ftllJ;^TDNAy-')->D--Tfttb/i. 

# S ft B # £ # +f X CD X ^ — J-=yy^ — ifll a (starch synthase, SS 

ii a) ite^cDiHtjfifcjfi i 3 stc^-r . ^fc, B^Ht <D&&m&\*mw&<D&m 
tf it, jjv^xam&mm&mmpm^ 2 tw-r. sfc, b#i*cdi*v> 

^#<D&&M£@E3am<DlB?!j#-i§- 3 fc» ft-tf-^XCD fccQ£i3?!J#-*t 4 fc-^-ft^ 
ft^f. §61:, B^BfcD S S II a CD75 / & K ?!l £ IB ?U S CD B2 3*1 # -«§• 5 fc, * 
-tf-7XCD ! fc>CD£ffi?iJ#-*§-6 ^-5-ft-^ft^-r. 

ft^ftCDMte, X+V>Rl)t'f >hn>Olf?&*l/T^5. ^130tfcDT 

m k <fc § £^-r « 

tC, ^-y-^xco-t-ft*^ 7 IC^-ft^ft^-T. 
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H*Bti:*-y-7X<DS S II aJtfc^Ki, V^f nfe 7<@©-f>hD>fc: < i;r>T# 

^3, ss§6, m 7 -r > h d > t & v> t « , jt^w^^oii^^Bsns. 

31 1 4B~lgl 80C. a*fi:*t7XOS S Ila^y/ 
E5!l£Jtl& UTS* L-TViS. I140~~«l 8 B © #f? © B #Hf© © 

"5, TR^TJ-y-^*© *>©-*?& -5,, Hi 40ttdCOp-fe£OlSg~l 2 6 0 

#s (±©:© a&m H 1 5 iated©5 "£© 1 2 

6 1#S~ 2 5 2 0 #@ (±K© B*Bf ic J;S#^) i; T © It IS £5; b , Hi 6 
@lir©5-6© 2 5 2 1 #i~ 3 7 7 9#B (_tg:© B *«H IC «t £T© 
Jfcfgtfc^b, Hi 7 B&£©'5"£©3 7 8 0 #S~ 5 0 3 7 # g (±&© B #1* 
fcl <k-5#-ff) £Tf©Jt|fc£^;l/, Si &m\Z?L(Oz>%V> 5 0 3 8 #1~ 5 9 3 5 
#@ (Jig:© B *Bff \Z iiM) 3;T?©Jfcifc&3*LT^"S. 

jjD-7XT*lil~l, 331bpT*5. ^®yat- — |H$#T«, 

l:fi, ( 7 0 2 bp) 9m.M<D=¥v y y^<fe§§St, itO'?'fX^ 

©ffi®BH?0©Jfc$fc£:H 1 9 B~H 2 0 StC^-T. Hi 91-12 0 H©€-fr©± 

Tlf>5. JB1 9HBC(05ftOl#B~l 2 6 0#l*T©Jt*l**l/, S2 0 
0 &£©?•£© 1 2 6 1#@~2 6 0 7#l*T?Ojttt&SbTH5. X^rV> 
IH5#©ma@B^J©jS^«-&ff-T6i8i0r& ; 5 (B 1 5 if»©55 9J) . 

S2 1 Hfcffi#© S S II a ©75 7 ®?@H^i © Jttfc * . $21 0©=&ff ©± 

S II aitfifl "b t lc. wm<OS S II a ©T5 /®BB?!I& JfcJR-f S t, 4 ®B¥ 
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& ± c z> w ti ft # % e n s . 
si * & & * , 4 wiffi o7 5 y ^b&© 5 7 3 7 #@ 075 ymm&i&. 

*t7XT?»V (A'J>) B*BS^«M (*^:*->) tft^T^S. 

foatOl^^VGGLRDTV (757 S?1B^J 7 3 0 - 7 3 7 ) Tffi^tf);* 
^-^->>^--tffC43^TiSSaf3«#$tlTViT, U-5?a>7 (Region7) <t# 
€£*lTV>-5 (Li et al., (1999) Plant Physiol. 120: 1 147-1 155) . -f * S S 
IlaKcfcHT, 7 3 7#S©75/S^*D-77TttVC«#$nT^50(:^ 
bTB^Bf-eteMfc^bbT^So dCD^^b^S S II a <£> $ © ~Rc H ^ L T 

^IBCDllStt, Fg#(D S S II a ite^©^jfi<htSltg<DS^^IEHT*5 £ 
AteWfcltt, tf — ft'f *<D S S II a » £ <Z> ^ IE rt* , faS^cD^SK: 

gj&*$g^, BP*. A C R ©fit^t^cS- Vi S - ^-f ;/£ ft: K> . -Y >tV # -Y * 

-T-Sfciftf', < >r-f A-f ^©1 fflTfeSffiffl I R 3 6 <D?>-7 >-&mwmil a 
(SSIIa) fifiTS, V # ^ # * T -5 ft « & i£ JS (Kinmaze) K ^ 7- 

Kl £ 0 ^©flSJft. SlIR 3 60f>'^>^/i!iSfIIa (SSIIa) 

iii't^-A^^tlt^ai^BI (Kinmaze) Tl^iL, ^ II IE K: *3 

t^Tte, **s-^-f^©7 5o^i'g i >i:a5^t^0*t, SI <£ Sue <fc 0 l 

— ^ "f T'fcM Lfce: <£: # fl||g $ n . E <Z> * £ SB 2 2 Jg 2 2 
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^ai^IifitSr>^> (T5P^^5 1 >) ©DP (a - 1, 4-^;Pa->K 
ttfcfcW* a - 1 . 4 -^;i/3-*<Z)gc) M£ b £ 5* bfc 5 . 

m 2 2 0tf>±g:&i&;B&FtJS (Kinmaze) £>fc©T?&9> f llifiiSI R 3 6 ©fe 

#i&a<DS.a^^® (Kinmaze) t <DM b T V> -5 . fip-fe, 4>t0*IB#DP 
Id 43 S i& « & B, (Kinmaze) tfpt I R 3 6 i0iS*L/fc%Ot* 0, TWt. 
0)*ffl!ia#D P tc45^SSa^m® (Kinmaze) tWMfcWkW* 7 8-1 
^bfcfcOTT&S. 

> CD M #t i£ © V> 3. 1ft^^^jg$tlTViS-f ^©75 D 

^^^><7)^i9B«lifitt> *L-94'fiiS-9'l-f> fnt*0'fS©M-^'f^ 

<DM^*±VZ1tT^Z>mmM& z ? L &X?-3 L z/>?---VlI a (SSIIa) 

^(D^m, L-^-f^©^^ (^-y-^^) tS-i"f^©'f* (B*Hff) -CfciU 

75D^i'3 : >0i'7X^-0^)lili, ftfP9»5B (SBE) ICckOjS^&GD 

ftm&Vfzn. ? : >zf>&j&mm (ss) t «t k* ? 7x?-<Dm§kMm<Dm$%%. 
-e^^fagsns. ^ 7^^- * £ 4s # s $s g| <z> to & , ^f^t)^^ (sb 

E) £-&j£giiit (SS) ©ffitt©n7>^CJ:7Tft£Sn«. S-^-f^©7 
SD^^>H, S S Ilaite^^lM&SfrT^-Sfc&K:, ^O^SSBEiS 

* 

^tLTL-^-f 7 5 D^^^>«> 9 ^K^^oTS S II a 

f&tt#S B E*£tefc:J*^{£T&5 £ 5, S S <C J: 51 V»tt<0#«3&t.«» <h 

£ CD «k 5 K , 75 D^i'fXDi? 43 -5 flffl 48 CD K£ , 
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- <75 & 7C t &5#IK<Z>J£Jj££ S SIIa&£*fc<fc5^©#fi£:<Z>A^>;U;:J; 
ICiO, i£A£*lfcl' *<D S B E t S S II a <Z> S 14 tf> /\* 7 > 7>ififflLW\~t&n, 7 

Xtt <Z> :/ n ^ — — £ A f 5 d t ic J; K> . m&izm< i^oJSFf: b V^fcfc-t"* 

f*tt5T>y>^§^^tSit§ e 1 to njfigtfc*. 

*^i©^Dt-:?-i:lTli, -T*CDS S II a ite^SrSSH £ -8:3 £ 

34 i#i©%0, xttE^a*^ 2 cd i #e~ i , 3 3 i #g o <& o * if 6>n 

75 n^^><D|Kiffl«5ci£&^TSfc8£>J;:-f *<Z) S SllacOSttl: 

>f -Y^OSSIIaSrn - H "f & » ^ <0 X« SB # <£> to © * -f * © y 

y Aid iAt -5^ ft fClS5t$n5 WeiiS< , -f*<0S S II a ©ffittSr^-fbS 

~> a > *fc & £ Kl «k OifftS £ t to*^BJO*fetC^-^$nS. 
<D T? & -p T to =fc v> . 

^ > © m an * ^ ^ * n k # 5 m •* * ? ?5 © * <t » a & s 5* > ^ > £ si ifi f s 
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^fet^t). T3 U^PT-XDffllMffimZ't *<D&ftK>&m (SBE) Cffittt 

^yzf >&i&mm (ss) 0gttt0A*7>xi:J;5t>©i#^.6ti5;:t^&, 

*&W<D®.fc?-P 7 U ^ - ? — % m^X S S © S 14 £ §S -ffc $ tSutCiD , < 
#.f§Bjm, lftlBLfcSSii^&K J; D 75 D^:7?>© a - 1 , A - if )V 

<D^.mw.n^m ht-t *© s siusn- F-rsite^oa^s^Ui^ igts 

^ ^^-^ F£a#-r<&t>©T**. *Ji9iO*'JrfJt^l/*?HB, PCR&f 
SfTSfc*©:/^-^—*, m*IH?iJ © *B ii HUT &£:*&©:/ a l/Ttt 

y^'f V- 1 : 5' -cggtggtgtgccc tatgg-3' 

7-2 : 5' -cgacgggcagaaaggggtg-3' 
^7-fV-3 : 5' -ggcggacatggtctcttcac-3' 

jm6©7 p 7'rv — ©p-fe, — it^7-fv — 3 

^7-f7 2 t^?-f7-3 © ffl fc> it cfc D , -f *© S S II a Steele W 

aw*i»H-*-artjD n a*»* c t ofi t * & . 

#f8BJ3©S S II a *n — F^satfi^Xtt-ta^n « — C&lzJ: 
0 , ■<*©T>^>©7 5n^i7 5 1 >0a-l 1 4 - :7* )V n - x ^©^S#:fc * 

#?>©<* - i . 4 - y )i n - xme>m&#i5 & fMffix.\zmw-r %>j3&%m&-? 

-5 t>©T&£. 
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SSf^^5 i >^ , >'S:S«-rS £ 0 , ^ affix >:/>4>glSI 

m 7 s > ^ > t u rff &x > y > & m&~r s % <dt * s . 

'2. 7 ; >^>fe^.D»^IIb (BEIIb) KlcfcSBfc^ 

^fc, x>:/>&^D^iitIIb (BEIIb) ICOViT^Bg-rS. 
*Sg$^Sfci> e^S* (amylose-exeten 

der(ae)©^S#) (Dffiffifr S , B E 1 1 b <Dmm t* 5 M U fc*3 V> X, a el 

<D & , JfB EIIb<£>jte^ Sr^cDJ;? L l> . 

^^cyMDNA^-f/^y-tlT, -f^iSffl r^qE^J OBAC (Ba 
cterial Artificial Chromosome) 9 -i rf =7 U — (Nakamura et al., (1 997) Mol. 
Gen. Genet. 254:611 - 620.) ^fijffibfe. ^0BAC7-f ^^'J-li, ''Z'itfU-f 

Oli©yahy77h*5M!l//fcfcOi?*0> >*— MJ-f Xte 

I55kbtfcli. 

^OBAC7-f^7U-d>5> -f^©BEIIby/5 y ^Jt^^S^ — Ht5 
# D — >£X;7 U — ->^t5fc»C» BEIIbOcDNAS^D- ^ttti 
^fe. -f *ftfl7$? t * iJfflBEIIb©cDNA&Ps t I T«lrL. 

#e.nfci 7 4 0bp®DNA»fKrs, ytfp-xy^tt^c^Wjbfc^, jsai, 

ffilfe. £©DNA#rfir&> ECLft (Amersham) {CckO^^^b, — 
i L T ffl V* <, 

BAC7-T > > £ ±. j£ CD BEIIbCcDNAf fryn-yi: 
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/W ZfV if- ^3 >Zl£tz&m, yp-^iA-f^'J y-r x-r^y-?-;^ 

^tl^LBlftJgtt (^07^71-3-^ 25 jii g/m 1 §tf) "C — Sfe^J 

^09^7X5 F£fWI©#3fS Sail TSDIHr Lfc*g, 7 # n - X y ;P«J?ti§c» b > 
p >;* >^k>fcD NA^rJf JijZfiCD^P — ySrJBH, iWfBLfc 

ECLfefciD, ;* y~JV> t A-f yj y-f 5/ 3 >$i±fc. •£-<£> i!g JH > Xp 
-y«l 7 k bODNAifrtA-f^'J^XLfe. f0DNAi)t^llt5 

7^DA*i'f l J'>AS;^l/Tl'^ CSg^^iA $ It 5 «6 AM ± 'J - ^ i? 
p C AMB IA1 3 0 0 &J8fr)&. ^n$*f , Sail T?^J©f S 
a 1 I SalI^J»ftr«kO*Ufe5' *iS}£J8U >MittS 

-frfc. J^T> BE]IbOcDNA7*D-7"i:/\'f7* 1 J^i , XI/fel 7kb0D 

NAi)tS*X^ p-~ >y-rs^«i){c, ^ta^fc/Ht'J-^i'^-pCAM 

B IA1 3 0 0 K^-f y-v'H >L&& <£tl£pCBEIIb fcl».K D ) , KB 
mWDH 1 0 B (G I B CO) S^^teSlbfe. L B*§S^igifi (# -ft -f 5" > 5 
0/tg/mlttf) K:aE*.fc;*:I§®£L B*£#ig«l y?-f -> > 5 0 ju. g /m 

:ffl/HtiJ-^i?^-tit^^n-r>yLfcl 7 k b D N A&ift&fflmB 
^«S0<£^l^b, mfrikLfr'&. m.£&Fl & Mtf L ft . *<D%i$k. 17k by/ 
ADNABfrtf-f'te, BEIIbtfif F£ftT*i?K BEIIbOc 

dn A<DW.mmm t <Dtt&\z& o , b e ii b y y 5 ^ ^ae^i* 2 2i*v>, 

2 W>hn>*6fi:5it)15?l^*C&^it, u©DNA|fM-K«, it 
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*.Sn&. TSE^K«?J 3 k b??«Eb, $ — 5 * — ^ — M^«£T# S tl 

St#^.6tl75:o -^JIT?, pCAMB IA1 3 0 01*-:/^D-->^LfcBEII 
bjftfe^* 3- 1 7 k bDNASrfr&-f^|;iAlfe. 

*y^n-z>^LfcBEIIbI€f$, -f^aefSfttJfcSEMl 0 (Yano 
et al.. (1985) Theor. Appl. Genet. 69 : 253-257. ) JC^EAt/, l&'RfcWkW&'fe 
nVTzo * a e fS#Ti65EM lOlt < r^flj b 

-f^CffllfSt* JctK^Si(E^tt±lR(Toki)©^rS (Toki, (1997) Plant Mol. 
Biol. Reporter. 15:16-21.) \Z *f£ D T ff ■=> . p C B E 1 1 b £ X U t? b P 

#l/-->3>fel:iD7^DA*^T l J , ?A (Agrobacterium tumef acience) EH 
Al 0 5W\zmXhftc HOT^n/ti-fU^AJEMl 0 (7) * )V7. \T.&Vk £ 
DNAiAb, WMfc&fSittZo Mmfcmfcte, A-fi/DV-fJ'XciOX^U 

2 8/2 415 (6 : 1 8R#/ 1 8 - 6B#) <Z) *#Tf Q 

£, #7-8, #9-8, #106-1, #31-1, #113-7, Rt*# 1 
- 1 £ffr£ U fc„ 

£tl"S<D 6 3%®S©^@&&#:<D*;o* 6*10 6-1, #31-1, #113- 
7, aoC#7-8tCOHT-y--tf>^Dyh (Southern blot) &*T£fTo fciSSJH* 
M£ttfc>5^*i: VXf$ 2 3 0tC^-T. MItbTa eII*T*5EMl 0 
&.Zf*:<Dmfti~e&2> r^^@j (Kinmaze) £/H(Afc = gl 2 3 13 & r&fff 

fflj (Kinmaze) , EMI 0, #10 6-1, #31-1, #113-7, X.£*# 
7 - 8 ©#W-->£^L, ^230CD±^O (a) UBamHISflUfcl^T 

0, Tm<D (b) BHindHI W T?£ -5 . 

S&l/fcJI^JS &mm,* EM 1 0 J; 0 ya — ft.J\^ ZfV 

m 

XVtc (IS2 3HTIi<kOII</TSnT^S. ) . 7 ~? ^ Lfc^/ADNAI 
ttl^CT^-S^e., ^Ste«|#fca, ^m®, EMI 0tt±OBEIIb&3-H 
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•f 5DNAHrJt##GE-f 5o O$0. B E 1 1 b tS ®r A $ tit V> 5 £ £ 

£: b T V> <5 . 

ienfcilii^C^^t; -If >7a y V (Northern blot) ffi$r& 

fgSU (Kinmaze) . E M 1 0 , #106-1,. #31-1, #113- 
7, #7-8, yiOWSi^T, #1-1, #2-6, Rtf # 9 - 8 <Z> 3- V- 

CJ#V-ARNA) Sr^bTlA-S. B E I ttr>^>S#0Bi 1 4, BEII 
a«x>y>Sf^D#^IIa2r, S S I ttx > 7 >&l&Bm I * , SSIIIttx> 
Zf>&$c.WmiU*, I SAtt-f V757-ifi&, — -£tl 

^n^bT^S. 

BEIIbOmRNABiai|Si## 10 6-1, #31-1, #113-7, 
Jktf# 1-1 T'fSSlbT^fc. ^AlfcB E lib fll fg 9i £ t £5* 

b T V* . |Of>y >-&^#3g<^fg^fcfa^'fH*^^^fco #106-l«fc0 
&# 3 1 - 1 , #113-7 0**imRN A&&< §§31 bT<^ igA^tl 
;£BEIIb<DDtf-&fcJt0yLTV>SfcSfc>ft-5. 

A KB EIlb&£^## A -5. 

un506*aiIO^T'JxX^>7'Py h (Western blot) / © <£ S3: & ?* 
&Z>BVi (I2 5S±S) , R^-fr^y-PAGE/BEfitt^figl:i5 

^2 5iO±iO£^5 r&^tJBj (Kinmaze) , EM10, #7-8, 
#9-8, #106-1, #3 1-1, #113-7. 1 - 1 <D&U — > 

£5Rb, «#fclttB E I S.EKB E lib y h Sr^-T. $25 0 <Z> T IS © £ 

6 r^ifij (Kinmaze) , EM10, ae &m3H* fflffiSS (Complement 
M) , ®*J^^S (Over expression^) £?Rb, ISE^Fft fct B E 1 1 a , BEIIb, 
&tf B E I ^-ttl-^ft^-f . 

b e ii b <d? ynznu., Mtf«!Sii£lfe#:# .1 0 6 - 1 , # 

3 1-1, Rtf#l 1 3-7Tfg:gbT £ fgT £ fc . # 1 - 1 T 
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s a&^pud <Dmm\zte\,**rti<Dm#iz&^Thmtt,tf&<c>ntefr-2 fc. 

B E II b Jg-ftte, aeH#OEMl 0T(4i&n)a;^*«, l£ tfc <Z> & JS T 
i*S&©A*> H £ bTBStlS. J£S5iig&#Ttt, B EIIb«te#*# 1 0 6 - 1 > 
#3 1-1, &tf#113-7T[U&bT^£#, #106-1 Ttt^S^lS< 
?8i&T#fc. #7-8 UlsISl/THft^ofc. CCDijgJll, J^H^^## 10 6- 

1 , #3 1-1, Rtf#113-7T?te, iAlfcB EIIb#f£§iL, tSUBUT 

i^RVa elS#OEMl 0 C o ^ T > 75 D^^^XDiSroMSi*! 

(&pHS) W^^^^SJti^Lfe. igm£Sfl2 60Cit. |g 2 6 0©«flllttM 
fttf)ft££:l~6 0 STSUT* 0 , € l> fS £® ft #5 \/> t> * ^ b T 

(%) OS$*l/T^5, BP -6, (&P&JS) t*tt575D^^f > 

(%) . mXUm&6 <D%(Di!fi a%, $g 7 ©fc(D#b %> ®I8fflfc«)^c% > 

ir^><D^ft^:frfc**-r5=&0S©iiJ^- (%) , 0tj*.tfg|fi 6 © k %, $M 

^ tr#^ftfco viT^^fc^-rs^^^stj-g- (%) *#m-r-5o -tux, 

<A T M , fllAfcf, gig6(D*>©T& (k-a) %, ®fi7CDfc0TS 
(1-b) %, $iS 8 <D%tf>Tfci: (m-c) %, iS90fe©Ttt ( n - d ) %, 

• • • tvip £-5 \z^m-Bt<D^-^<Dm^ (%) ©isiiiiL, *rn*y myitis 

fc*><DWf& 2 6 ^2 6 0 ©HEW £43 + fill (S2 6 0TS±I) 

fit) te^^M <&m®) J: 0 fc£l>& < ^ iSSUT^S. H 

2 6BI<Z)_h©te, EM10 ( JR^tLEP — • - ) , WRfemftOlSffiM (Complement 
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M) (#106-1) (fi^lftl — O-) > t^ta efSl (#7-8) (1 = 
£EP-A-) RZfi a efll (#9-8) (|| E3£ Ep - ■ - ) £ O V> T 

l2 6@OTgtt, J^®^lfe#0)lSJfg^M (Over expression!}) (#3 
1-1) ■, &mmm#<Dmm&mm (Over expression!!) (# 

113-7) (.mwnep-m-) , X.ZfiMnmm#e>Mm&&W. (Over express 
iongl) (#1-1) (HH^ep-A-) COViT(D i b01?i&5. 

BEIIb4^<aeIS#©EM10tlS, gigCD$g^S&# ($tg#ift 6 ~ 1 
3) fcfc^T»£Sl (^ifi) (C it ^ T # fii © (%) #ffi<ft^>T:fct>, M 

s. c:ntt> Kf^oss^iib (BEiib) <Dm&&&^rcv>\z7 s. p^^xd 
So « # & *u* , ^^bfc»moiae^^#x$nfc t Lit, 

■ 

#fS9i©&f£9®*fliIIb (BEIIb) fc-O^Tte, :®Sy&@igStt#Ji,ffi 
gp-fe, Jg2 6 ElOTIftfC^^ns J; o t, g«S<Z>$SV>gB# ( g # iSS 3 ~ 1 2) 

^S^SV^BP^ (#(C, 1^*5 1 2 ~ 2 4 <Z>g&#) fc^^T^^jCDSiJ^ (%) # 

£ftte. E^OIIsflllb (BEIIb) i t) > 

3 # )V - 7 & &.T <D £. ? \Z-fc% Lfc. & © !! GO £ ffc £ 2 6HI:^UTV^. 

* 

(1) ael:ftf^0if$llb (BEIIb) ©SteT&t @g $ tiT V> . $> 2> V> 

tt» ft T riMc IH & L T V* 5 -f 
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• • • J£g!ie#!#:# 7 - 8 , 9 - 8 

(2) mmm (com) : &.ftv&miib ( b e n t> ) ©stt^, BSinsn 

• ■ • &nfcmte# 106-1 

(3) Mmi&mM. (OEM) : ^ALfeB EIIb5te^^i®^lfw5S^bTViS^ 

• • • MM*k&## 3 1-1. #113-7, atX# 1 - 1 

6 HK:^3nS0S©^^K«fc5^fB 3 tf)V — yo^SStt, Wffibfcfi2 
30~®2 5 43 It SB E 1 1 b Jtfi^ C O V> T <D A* > F©ilj&£ [sT*>Wm\Z 
^^tlT^S. ft 2 3 BC*^tfe. 7-8 tt*BVW*> H 

1? ^Hi)g^^# 10 6-1 tt'>t±VW?> PtftD, # 3 1 

- 113-7 -ZfefttS. D*^n> H £ ft t?T^£ nT^-S <fc*5 

e» c t a* s , i««si#K*Asnfeftfpt)ii (sbe) ©aie^© 



- 47 - 



WO 03/023024 



PCT/JP02/09221 



LOCH x — t— CO CTi CO _i_ 

ii -H +1 -H -H +1 -H +1 jj 

., CD lO r- LO CO CO ^ 

1 £ S N N N m O. CM k" 

^ II <~ «- t- CM CM CM CM ^ 



M 8 

Pal (ft 



CD 

.E 



cococo-^ocncncM 

CM LO CM • O CD h*- O CM 

ooo«— OOOO 
-H-H-H+I-H+l-H+l 

»— CDLOCOLOLOCMt— 

- . " ■ ■ • • m • 



N N O) ^ ^ 



gl |K N- CM 

WC-H+I-H-H-H-H-H+I 
33£llr: c N c N^*--co^-c7> 



LOCOCDCOCMt— COCO 
CO CO N N N CO CO 



I 



o d d d d d d d 
& 11 -H -H -H +1 +| +T -H -H 

CXllr-; CO LO CO lO t N to 
NNNOOtOOOm 



ft* 



Hi I CO t— LO CO ^ 00 CO 

35 o 0:5 o d d d d d d 

^ p 1 -H -H HH +1 -H -H -H -H 

' ■ CT> CT> CO t— CO LO CM CM 

cdcocdcolololo^- 



MS 



CO CO 

I T 

f*v. CT5 



o I ^ 



1^. 

I 

CD 



J 



CI 

a 

o 

■H | 
o 



CD 



i-; CO 

LO d 
CO CO 



r- CO 

co 

LO 



^ COCO 



V) 



LOCO 
CO ID 
CD CO 

22 

LULU 



03 1*31 



m 



0 



CO 

CTX 
4-1 

CO 

AJ 



5? 

G 

& 
o 



CO 



- 48 - 



WO 03/023024 PCT/JP02/09221 

ffltemjumT c co , $Hb&s (mj/mg) s^-r. #t«tut 

-fV7S 7 -if (I SA) jSe^^^ab^^f^s u g- HMMStSr 

1) a em<Dwnmm'( a eiej*#£H*©Wfls»tt«ji*Uifc. be 
i i b § it # t> -r aw;: isi ^ b t v> £ # 9-8th« ^•^mjaKSfi^tt^^b 

2) C OS©J6mi|S&-1' *teffflttiaStt&FfiSJ; D ^ ^Ig mtt b fc. 88<ft8& 
* fc tt * fls *« & r> fc. 

3) O EKi^ilJ; DiHbffi£;&<te< , fOSStilg^tMifilc^lt 

«uw-nji«'fbffl*'bft^t>fc. fid'fbfSftSfctt^'fb^^.sn^^^fc. #1-1 

K±W^^^6> a e mm&nmm&m&B E I I b T? & 5 £ i # 9HS fc: & t> 
s u g - 1 ^K#<h2K4fel ITS 0 > BEI Ibt-fVTS 7— if (ISA) «, 

iUTft. 127 EKDitfctel 0 0 0 f& L L , Tg;»4 0 0 

$2 70©#t©£)l>5EMl 0, #7-8, #9-8, #10 6-1, 
f(0TiOfe*^^il (Kinmaze) , #31-1, #113-7, 2£tf# 1 - 1 
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(Kinmaze) \t. iH2>t$j 5 u m ay i§ — ft j£ <£> 5* & 5?5*, 

ft «^ /h£ ft » iii (Kinmaze) «kDfe/hS<, £>&l&<DMWmntz]& 
*l/T^fc. 2 ^ L* iSSLT^fc. CGDcfcSftEM 1 OT 

* e> ft fis ism # 7-8T s bji,£>tu #9-8Rtf#io6-i ^£$*n$ft3 

MiS]^^,e.ftfe 0 b e iibWT&m%w.vTi*z>mm-?$>?> # 3 1 - 1 &Ft® 

(Kinmaze) £ fdfg^ b T frs tz j&t, #1 13-77(i, ^<©7>^>&tt, 
Mffife&nM. (Kinmaze) t^ti&ftHfe©®, *>-f fc^Di ft, /Jn£ 
< fto*:®*) jLS>ftfc. # 1 - lTtt. &lftA (Kinmaze) 6 ft & «fc 5 ft 5* > 

C:fte.C0ff^ft7 : >7 P >|gCQXISlHl*T/t^ — £ft£<Z>6 

* Sis <£>j£H 5 t>. •5 s >^'>)e^-h^(c:Hftft^-3fe# l - i fcjB^i:, 
^ft 6 <Z) £1 3% $S <Z) j& ?L rt> ^-ft^fttDX^IHJf 

iS^fc. iiSm&m2 8 0fw^-r. fg2 8 SlCi^ltta^S (cps) ^tt 
«0ST^a (20) . ^2 800±*6EM1 0 (A) > #7-8 (B) , 

#9-8 (C) , #106-1 (D) , &mm. (Kinmaze) (E), #31-1 
(F) , Rtf # 113-7 (G) fc-^ft^ft^-r. 

Sr /I *->©t£-^ Sgjltt©^;* $r*-T<i:$ftTVi?>. h^tnn-/ 

£>B E II b (ae mutant) tt, 05 Am id "b W ft S> T > BJ£ 

-Y * JC *5 V> T & , EMI 0MI«&BIr>y>ro;^->4itfc. J£R 

B Elib<7)^3ia^^<ft§fc:«eoTB^^6 A?^CD/1^ — >\z® 
frbTt^fc. SlSOfigiStf) # 3 1 - 1 &f£JS (Kinmaze) tmi&V)rt& 

fcf — ^Sr^L^dt, #1 13-7H, tf<-^^ig< ijot*!), ^Stt© 
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U±<D Z. 5, r>y>S4It5S», Jifii U < tiffin «k«5#£L<« 
ft -T * 5 s > ^ > i: « S & 5 JE? X * * f 3 =r > 7 > & St 3fi "T 3 H £ ifl t> o . 

ft ^ ic *5 t 7c <d m £. m cd £ 4(r ft f s 5 s > :/ > t. \t m *> ffi \z m m *■ •& *> o t 

>y>i«Bj S, Steffi jSTS fctf>T&^fc. 

b (BEIlb) Olfi^C^Si^HhSli-SIltlCj;^ tg <Z> fflf # 

41t5f>^>©^I £3fcSS-T 5 c t^t?#> B E II b as ^poo Mosaic 

#K £ <b \z I, < \$ ^( ifi^Vf £> ti S . 
#g53ftfc J; 3 # *i © #] flal tf; ffl t ©a*^ >*fc«fc&fc©£^;te>*i£;i£;^£., 
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bitfc^, ctisfcGBjt^n 5 x>:/>£>&f£ o®f!i<z)fg§JS 

*^W#e>tt, -f * (Oryza sativa L.) ©^f V 75 7-€©SU, fOcDN 
A^Itlt^V^TStbTtfc (N.Fujita, et al., Planta, 208, 283-293 (19 
99)) . C:OiftT?ttiS©cDNAKH&i»C$tlTV>a^*«, cc-fyrs? 

— mm e «» ¥^-f >-tr— mm xi 55kB, 7y;A«a©-i'*(5y 

;i (194 5 OMB/y/A) OB AC (Bac t er i al Ar t i f ic i al Chromosome) 5 
h 'J m 5 5 f 7^, 4 8 7 (1997)) . 

-e^T, #fBBj3#e>te, -f *<zw y 75 9~K©Jte^©#Mfffc3t«&» -toss 

v^jtf-Tj-f * (SI+^7^r) ©y;AS¥^'f >U— MMXl5 5kB 
<n>7 D — B A ^ — K: ija & A; — h D-fe^n — X^>^1^>4 ft** & 
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fesy/S'^DNA^-f^yu - onmse., n-iarvf x.>xt-( b«j 

-, I55i, Jfl7-5§-, 4 8 7 (1997)) & CDjgiH £ b T ffl V>, -Y*-fV 

757-ifcDNA (Fuj i t a S> , 1 9 9 9 <p) OEcoRI-Eco'RI 
KM- ( 1 5 1 7 b p) £7*0-:/ A («2 9 EI#fig) tLT, - hD-fe;i/D-X 

ffofc. 12 9@tt -f ^ (Os) ro-TVT5^ — -fe? (ISA) OcDNAO# 
2 6i7D — > (N.Fujita, et al.. Planta, 208. 283-293 (1999)) O fii!l Eg ®^ 3SS ifc 

coRI-EcoRI01517bp*5fi:« KM" T? & 0 , ya-^BI^D< 
EcoRI-EcoRI*6ftS 6 5 4 bp(D|ffrT*5, 

-^CDi©*, #3>5"--f ^CS*t4ilii'n->2l« (#59, #60) 
MLfc (£3 0H#JR) o Sf§3 0Btt'f*OBAC5'f?5U-««t(9SnTlfS 
•54*5: (£d>&A, B, C, RO!D04ft) CD = h n -fe D — X ;* > Zf V > Srffl 
V>T, ^O — ^AK iSlMf WW yj ^-f -tf--> 3 >£fr •=> fc (ECLS) IS 
^Sr^-Tia®fc^t)-5^*Tfe5. Sg 3 0 BlCDfe?^ & 2 tfe@ (B) \Z2-0<Dt$*S 
tj7#£1~-> (#59S1*#60) ^#e>tlfe 3 O0«B©^EP) . 

WSftfc 2 oco^vf^^ n — > (#59, #60) £, ^D^A7:c^n 
-;PS^tTL Blgii!iT;*;«Jf Jgb, DNAfl&ai^ (^#-#§3) TB AC D 
N ASISSlUfe. ftUbfeBAC DNA£, H i n d III, EcoRI, Xho 
I, SacI, Sail, Spel, PstI, XbaI08 mm<Dmm.Bm £ 
I^T, 3 7^C, 6 R# l?« iD * # 8? L , 7^D-7.^;l/T?tt^^c«j*ff ofc. h ^ 
>X^ny^- (S&SM) Sffl ViTy;KDDN A^^ >^V' >tC 2 PtPflK 3 ^ 
b, U DX >J (X h ^ TUVIItLTDNA*^>^ 

1/ > {C i& S it . ;* y^ktzX) 0 . 35ng®, 7° D — ? A V*T 4 2 

TCC-Bfe, «*»*>lC«jBS /W X"'J ^-fXSi**:. A-f^'J^^XSt 

>:7>>£i5fci#H,fc&, 2 X S S CTifiTiSb&iit6ife#bfc. 
7"7i/tAtt©ECL^7 h £fl§V>TfT^> fc. Xi&X -f )V A ^ CO Jgi}£B# W fc* 5 # 

^n-7B (6 54bp) TfeHU^ffTAi'yiJ ^ -T X* £ it" it o 
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;i<DM, 2~Z>(Dt7 a — > h>b\z7u — 7A, BCSjSLfcfc* (H3 10R 

313 5 9 ii # 6 O^OCDtf^^^n — >£8 a^CDfUfg^^l? 

3Jgf H, :/o — :/AS/BV>T-!J"if WW ^-T-if— v'H > £ fr ^> $S IS £ t?c 

-5. 13 1 @CD2£#> SH i n dill, EcoRI. Xho 
I , Sad, Sail, Spel, Pi t I, StfXbalOS tt®co$!lfg# 

&©feC5 Sr^LTViS. fg 3 1 0 © gcfll Jf Wfi $ (k b ) 

fc. #S>*l£W ^V7S ^— tf jie^OfelfS^^flfeHSrS 3 3 Hfc*-*". * 3 
3 009 A«ffi 2 9BtSl&'f*®'fV73 9 — "tfCfflfB cDNAKfiStSy 

3H<0Btt'f*O'fy75 5 — -tf (7) flft IB drV 5»;? D N ACfflKf ^IHStK^ 
UT^L/TVi-S>. ^3 3 0© A(Dfc{|iJ©^^^ S> £#J CD H £ £B#T? S X^r V > 

S^^CDX^ V ^3 3@0Ctt?D-># 6 0 £VW Oj&vcDfftlPgBliii 

T^IKr LTnZWtmfr*^'?. $3 30®CIJ, «)tEl (EoRI-Eco 
RI, 7 . 2 k b) , #rJf S E (Sal I-BcoRI, 4 . 8kb) , ®rtf"H 

(H i ndlll-H i ndlll, 2. 4kb) , irtf-P (Pstl-PstI, 5. 
lkb) , BrJf P S (Ps t I-SacI, 4. 8 k b) , R^^rfr E 2 (E o 
RI-EcoRI, 5. 8kb) Sr-t-tl^tl^T . 

BACi'D — ># 6 0 Sr^< •CJ^cOfflPS^^T^Oif LT#e.nfef&fit 

(El (EoRI-EcoRI, 7. 2kb) , SE (Sal I-EcoRI, 
4. 8kb) > H (Hindi I I-Hindl I I, 2. 4 k b) , P (Ps 
t I-Ps t I, 5. lkb) , PS (Pstl-SacI, 4. 8kb) , E 
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2 (EoRI-EcoRI, 5. 8kb) ) £0. 8 %{&&&7tf P — 

u, o. 8 5 f mo i (DffJtDNAt. -en-en^fiiaiss^-etfJBr L fcm, Xtf 
7)vx v 7**7 7*— -tf (a 5; e-'iftas) TEU >&<ft$asbfc p cambi 

A^7^$l<8. 5fmoltt^K, T O Y O B O #§S 7 -f ?- is a > /W 
(Ligation high) £fflV>T, 1 6f?, — 517^^- a > S £ fT o 7i „ -?-n 
S^Xlx^ hD#-l/->3 > (BTX*h$l) SfflUT, 1. 29KVT, GI 
B COltSl^Jiffi (lI/{'hnT«;i'X, DHlOBcel 1) Sr, 25(il^ 
ffl) KSgAbTJEmig # e>n*:#Hte&#£ 3 7 tt, 2BWtb 
fc^> — *"7-f h-t ~> 3 e3Dr-Sltf, 5 0^g/ml© 

tj^v-t l B ife -e :*: a *f Jit b . pCAMBiA^7X5H* + 

a 1 I - E c o R I , 4. 8kb) ©}&ggE?aj £ A B I D N A */- >r >U— 

ALfci^cit -f ^i^#^^>^>*®[jfi-rsfc»e)fc> :r >:/>©& so o ® 
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*tmr* &*fc*»T«sfc«« o-e* o , -r * <d 5 s > ? >a> »m. 

<z> * & 6 r m a & m fig * tt s 5* > rf > ft m m. ? z tc tt> \z m & t m m t $> s . 

# 18 BJi O 7 n t - * - , BB#]3?©BH?iJ#-*§-7 CIB«^nfe^*SB^Jftf-rs 

0 4l:S> if SL< «7 0 0&S~ 1 0 0 0ffiSiSH^lTa6 5it^.5tl5. 
b Vi, ^SSa^iJ t bTttlB^J*Ol35!l#-^ 702521-3288 $T©1 

sgB^ift^tf s ci t # m * & # , cinfcipi^^ns t)CDTttf«cvi. s e> fc, 

£> <D S B3 ^ T fe> Cltl & <3D^S@H^J^IH^J^©BB^J#-^ 7 ©t* 0 colg 

i&SIB^JOIglf £ LIB. SB^J^OiB^JS-^7 ©^aiB^iJO — Q5ft»J|^L, * 
■tffclJ;D, & ;§H;i ^ (Z> * iE 3*] ft^ST 3 £ £ . M b T 

S *> GDTtefc^. -f V75 ^--tfae^tt^^atCfc DS5:oT«H5*t, #§g 
BJCD^D^r-^-fcJ; 0 %3^0§!|^l3&t nltgTS® 0 fcL*iV>T, iDfa 5 -f V 7 5 
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£ <h *> bI II <h U Z> o 

V 7 5 ^--tfit^^t <DM*-&t>ii:fc=k 0 T5JfiB<fcft&. 

£ JB* ffi T BB ■ £ tl it e ? £ tfi « "T -5 *> © T *> ft <5 . 

tt 13 T? M flc « * L T * fc * 9§ <D y D - * - « 3? * # - * * © 7° a ^ — ? 

— TfttK jJt^^A^rorVT'v^ljli'^lo^nt- ^ — -efts, -f >^ 

UTf>^> <D &iS0 0 BliSiT ft S •< y 7 5 ^ — ±? k -s> t £ 3 # a # <^ <t # s> 

M # © > 7" >© Jg^ © ffi 58 « > f©yn€-^-©fflllt«J:5tJ:5fe 
^©i;5t:> :£ 18 BJ CD 7 n ^ — ^ — , 5 s tfpi© 

-r y 75 ^--tf®e^©±^fc^A-r s t fe^fex^fflft^tSTft 5. 

# fgBjcoT'o u -r -s y 7 5 ^-ifjte^-t ltd 

£<z>-r y 75 5> — •ifjtgTd^tf sn&o 
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$ $\z. # m <r> m ib v ft -f y 75 ^--tfjae^roissf-^^w^^n^-^ 

fcHKUSfcTyitt'S* #-&m V> T 51 *!$ SUB Jlt^tf 5. 

Ett£ftTftSit£ : F'£:-£ ; £l/Tft£'<£*-, Rtf*tlte«fc 9 J^gfiS&Sftfc 

Jiff's *>©T*>&5. ^SttgglSftSi&EkifflJISi: ITS. -f 
A3 s &,fc*©iS^*6<fe8Bfl&a t Jif * LV>#, dtlC RgJt$ ft-5 *> ©THft < , -f V 7 

VTf£%>m.te^-&m ^x-f y 75 5— k £fgg!£-frs#*fc£*i&-r£. -T y 7 5 

* 

y > O # 14 £ ^ < ^{ts£-B--3 £ tfr & -f ^Oi?ir# — *t-f 

#©ffi®£#i$£ft*:V>. ) „ *58M©^^0^ V75 7— Iftgf O^nt- 

^^#^>'^#-^^fcit**7S:x>y'> ; &®iiS-rstCie5>ii^'r y75 5 

> 0 *J 9k f c # ®L m £ m Tc •? *> (D T afe 5 . 

ft*5, #H 2001-273166 BJifflS, ftH 2001-277109 BJffl 

m> ®m 2001-277120 gusns. roc, &m 2001-28701011 

JKT, mMM\z <£ 0 #fgBJ!£ «fc Dft#B*Jfc^Bj-r§3&t, *%Bj«^n6^ffi^J 

c«t 0 fa e, ^ $ n s <o -e & & <^ . 

-Y* (Oryza sativa L. ) ©ff B, »fi:ff ©Ci* A i!gW25J?f (SfciS) 
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10^1f»Lfc. 1. OOOxgTlO^ISSt^IL, ±l4iib. 
90%^^;-;^5ml JD A. — ^i5fe#L/feo ttRfc 3 0 0 u 1 © 0 . 25N* 

9 . 6(tl T?4>fP MM* 1 . 0 9 m 1 s 0 . 6 MSfSE^flf^ (pH 4 . 

4 ) 1 0 O/i 1, 2 %T'> f 'ft;^- hUCAl 5/i 1 SiU^-fc. P. amyloderamosa -f 
V75 7-f (3 5 4 J£<fr, £<fb#Xjgl) 6 m 1 S*H A, X^-5-/t-T!l# 
Lfc^S 3 7 t:, 24i^WE^St&t. 2 0#W;tS&b> jt >fr # HI b , _kfif£ 
JK-T^->*7A (AG501-X8(D), Bio-Rad) -Citjabfco 

mft^fSR-tf U -tt^acftgS (P/ACE5000,Beckman) :* — ~> — 7 

£> (O'Shea, et al) CD#*£fc2p CTfro fc. ^DhajHJeCAPN-'JVi'F 
r>J- U y # H^H7r'f U >if^v V (eCAP N-l inked ol igosaccharide 
profiling kit) (Beckman Coulter, Cal i f ornia) &JB ^ S £ t \z <£ K> Mfe^^ft 

[Hi CD gij * CD M ^ £ fx o ft . 

mMM2 (D S C 5fS&mfc#fife£>$J5£) 

tfJEE£5iOM. 2L&£?L#Ti$ — tebfc. * X y ^ > h* n >y 7 ^ 3. - ^ 

(Eppendorf tube) J^V^n, 1 0 5 X:T 2 P#frlijn8fcS£«5l b , ^ffltSiTr">^ 
— ^ — T##Lfc. x^^VCDJSHb^tete^MSEl&fiJIiJJt (Differential Sea 
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ning Calorimeter ; D S C) (DSC-7. Perkin-Elmer) KJxDfrofc. &*5mg 

mnvtco -v->-7)v\z 3 "c/^cDji^T? 1 0 c c~ 1 2 0 < c*-e#m$-B:fe. 

HI, 3 IhI <Z> gij * <*> SJ £ £ fr ^> . 

m m * © aa je & fx o . 

£cO*Sfll£:3c 1 ~ 4 , MtfKffS 7 8 HK5*f . 

sss^ia-ei. 5 % ;—)vmm\z. 3 ~ 6 utraattfc. f it. s^>*>fcK 

[HSU* <Z> «!J 5£ £ ?T ^ fco 

ZL <D1HM$:%. 1—4 fcjR-T. 

St£j60«5 (S S Ha h*-rsjtfe^©miltSH5U©^5t) 

b *h»© s s 11 ale? aasff ®cj*A • &m£.vsmmm$iffi'( *v j aw 

— A^iiSLfcS SIIaiEfe^Sr-^tf 2«ISC0PAC^D-> (P441, P45 
0) S&JBLfc. *t77WSSIIaafiftt, < ffi&rrigc&A • Mil 

4««JWf«Bf'f*y>'A»S!5 1 -A««18l/ftS S II a **t» B A C Z 

CCPACi'D- >, R[fBAC?D->$t« <Z>faJK@l3i ( E c o R V, 
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EcoR I , P s t I, Kpn I.Sal I*) TiB*?}^ bfc. ^tl 
^not&rjf ^575Kif^- (pBluescript SK+) 9 D - > b fc^, 

^775 FDNASiib, ■^tl-trnoDNA&SSB^JS:, 7 s :* * £ ^> 

#?.nfc B^Bf i^-y-^XCX^ — — iflla (starch synthase, SS 

Ha) Igl 1 ©*jfit*H 1 3 Sfc^-T. H *BS©lg*@a?iJS:BH^J^OiS^J 

tl^-r. $&tC B^Bf <7)S S IIa<D7 5 /^ia^ISrlB^J*G)gB?iJ#^5 * 

1^51^6 (B *Hf© S S II a <D c D N A © ffi g IB 5U <£> & 5t ) 

Cap Site cDNA dT (Nippon GenettSS) SDNACOiltlt, 

^JS01J7 (B*Bfi:*lJ-^X©S S II a 3»6,^<D«it*fe^) 

IB5i.lt> c DNA<Z>m»BB?>J*Jti^-rs*fcJ;^T, S S II a Ste^flD-f > h n 
X*V > CD & S =£ & 5£ bfc. 

MOT 8 
(l)BAC7-f^9U — 

■4 ADNA7^ ^7 l J-tl/T< < ^iSarv-^^^jCDB AC (Bacter 

ial Artificial Chromosome) 7<f^7U- (Nakamura et al . , (1997) Mol.Gen. 
Genet. 254:61 1 - 620. )£ifHJffl bfc„ I©BAC7<^7U-(J. V -f ^ O :7* b — 

h77*hfrP>mMVtch<D-e$>r), — h*-f Xl55kbt^5(N 
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akamura et al . , (1997) Mol . Gen. Genet . 254 : 6 1 1 - 620. ) o 



(2) mmmm.m,mmn^ ±u -^zz- 

L/TpCAMB IA 1 3 0 0 £iBV>fc. L0^i?^-liCAMB I A (Canberra, 
Austral ia)©>?x 7 7 — V > (Richard A.Jefferson) 1f± <k 9 ftfc ©Tf 

MM 9 (B E II bjtfc^£=l- H-TSy / AD N AHf it ©¥$t) 

BAC7-f^7U-*6, -f*©BEIIb$V5y ^ 51 fef * 3 — F 3 ^ □ 
->&7.^ U -n>^-T§fcJ4) fc, BEIIb©c DNAS^D — ^illl^fc, 
-f$ai7^k*'J©BEI Ib©cDNA£Ps t I TfSJBrb, -€•©«§*#£> 
nfc 1 7 4 0 b p ©D NA»rJt£> 7 7? P - 7, >? )Um^^Wl b £ ^^^77 
•J-DA (Ultrafree-DA (Millipore)) T? 7 # n - * y d> 6 J* ffl , igtfe, 
£© DNAKtM-S, E C L l/^ h&if^^JMb&tf&aS'XxA (ECL di 
red nucleic acid labeling and detection system(Amersham)) t£ J; £) ^ ^ )V b , 

Jfi'CSA-f ^'J ^-f "if— ->3 ^^©ife^fc^OECL^^AS 
BAC7'f7'7 l J-©/>7'l'>SliOB EIIb©c D N A ®f it 7" D — 7 <2= 

© S' y ;wc *f & -r 5 ^ 7. s HSr^-rs^nm©^ n->£#x> 

ftllLBtMi (^D7i\7i-3 — ;i/2 5 /i g/m 1 $tf) T--8fcig?tL, 
7*7^5 h'gftililiS (PI-100S Automatic Plasmid Isolation Sys tem, Kurabo) 

M)2E©ck v CBAC7i'7'7'J -©¥*^-f >it— h It-T XSl 5 5kbT^D, 
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»L, t-fo>^>^l'> (Nytran, Schleicher&Schuel 1) ic D N AVr M* SrlS^ $ 
^rfc. lioyn-^jfn, ECL->7rAI:i0, ;* > 1/ > £ a f :/ > J ^ 

>£-&fc. -€-C9^m, ^D-^fJ 1 7 k b <DD N A#r JttA-T 7 0 ^ 

ffi®fcj&7# P-*y;P (NUSIBVB GTG.FMC) tiM*iL, SW<JD 17k b 

0 (B E II b y y ADN A»f>t©-y-^^ >^^J;rX^Si2^JO 

AW t'J-^i/i'-pCAMBIAnOOSSa 1 I T?i2J®r l>tc'&, 6 5 *C > 
1 5 # <D m a J; 0 S a 1 I &\z. X tf 7 U *X 7 r * -if 

(shrimp alkaline phosphatase (Roche)) £ 3 7 t: , 1 B#HKJ&£-&, Sail 

KJ; Dlt'7W 'J *X 7 -if BEIIbCcDNA^D-^ 
iA-f^'J^XLfcl 7kbODNA(ffrSt^?D-=>yt«fc»IC, S 
a 1 I «J8ff*ickUCxlf 7)Vt> >J 3^X7 r ^--tf^aabfe p CAMB IA1 30 0 
£T 4 DN A U (=y #>S?-» K J; 0 1 6 *C > -Ift^-f y-~> 3 > b 

(un^pCBEIIbitfc) , *J§H»DH 1 0 B (G I B C O) Ml? 
flESI Ufco LB^^igflfe (^tV-f-^SOtig/mlttf) ^.Tc^MM* 
LBf&fcmM (AtV-f-»5 0(ig/ml^tf) T — Bffeigft L » ^^7t*>^ 
77SF5T^+yh (QIAGBN Plasmid Midi Kit(QIAGEN)) l:±0^7X5 

zon^t j-V—^>7#-\zV7>7n-->if\stcl 7 k b DNA»fM-©ffiiJIS^ 
#^B0Sr^:^U, BfrJt-ftLfc^ ffi«SB?fl^»*f ^SiB?iJrofl?«f tt, R$D 

<£> fc «k (DNA sequencing kit dye primer cycle sequencing ready rea 
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ct ionSfc teDNA sequencing kit dye terminator cycle sequencing ready reac 
tion ( t & KlAppl ied Biosys terns) , W.XS\ZAB I 3 7 3 D N A S' — *r >U" 
— (Applied Biosystems) ) £flH>7c„ # <=> tl £: x — &\$, GENETYX-M 
ac A* — > 10. 1 (Software Development) J: D 8? #r L . ^(Dt^M. 
17k by/ADNAlfrllB, B E 1 1 b jS^^O^^S^ n - H$ni*D, 
B E II b <D c DN A£>:&g@E?!l<h<DJt$&fc: «k 0, B E 1 1 b £V 5 y ^jUS^K* 2 

:iODNA»r)tl:lt itte^^M^i® 2 . 2kbf4L, ^d^- 

^-i«niT^tfttn§ tmx etifc. ^e.ici, Ti«s»3kb#au, 
^-s^-^-^H^tt^T-^^n* tmz. &nfe. f :-c, pcambiai3 

0 OU-y^ n-->^lftB E IlbJte^ S3- 1 7 k bDNAtSfrJ-f 

^Jfi^J 11 (B E II blfifS^ALfc-f * a e ^M#CD^Sfetfe^(Df^Si) 

•»J-:/?n-->^L7cB E II bSgf^^ * a e E M 1 0 (Yano e 

t al.,(1985) Theor. Appl. Genet. 69: 253-257. ) t^AL, JPKKSI* *f^M U 

-f^OMi^IgS^ «fc tf»Rte!fctt±|fc (Toki) ©^rft (Toki, (1997) Plant 
Mol. Biol. Reporter 15:16-21.) \Z L 7k *« o « 

Sf, pCBEiibSii/^ hn#i/--/3>ffil:±!5 7^D;^f , JC'Ay 

^7r->l>7EHAl 0 5tt (Agrobacterium tumefacience EHA105#c) KSA 

^Hi|g&$it7c. A-f ifa v< 0 <J - x > ^ b . 

' «»#fcS#<flSb&'f NfcfUgU, MTT, gSSft, 2 8/2 4t 

(6 - 1 8P#/1 8 - 6m) CD&#-C£W2it-&. 

<*X7.*>^Dy h/fgtt^feSfc =fc.5fl?#r<Z>i^Jil£fg 2 5 0j;^f o 

se.ic, ^ne.oj^Kggi'f ^©75 n^ir^-x^^^^jfijro^T, -f-ns 
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T, -f V 7 5 y — cDNA (Fuj i t a S , 1 9 9 9 ¥) ©EcoRI 
- E c o R I mft- ( 1 5 1 7 b p ) %7n--7A (129 E)#flg) tLT, - h 
Dt;i/D-7^>yi/>lftSitD 1 2 Ong^fflViT, E C L ^Tl^lf > D 

7ra7;n:f ^t. ^-cD^m> #s?t-^ :/ \zR&-?&@iffi>7 n — > 2 a® (# 

5 9, #60) %m$&l>fZo 

i&M&m 3 0 mfc^-r. ^ 3 0 mo&fr e> 2 &@ (b) \z 2 oco^-rw 

P — > (#59Rtf#60) (|g 3 0 m*V>KW) fttjl&ftfc. 

HJS^ 1 2 T?# Sftfc 200#>'T-f7i'D-> (#59, #60) 25 

U g /m l i7a7i>,7m-n-;i.Sr-^tyL B^ifc DN Atttfi«S 

(i77*-tt«) T'BAC DNASrpgH-fc. 

0. 5/igffiS(!U|gBAC DNAS 8SIR(DIHR03K (H i n dill, Ec 
oRI, Xhol, SacI, Sail, Spel, PstI, Xbal) 

v^t, 3 7t, 6 mffltaykftmis, o. 7 % yu n-;*y;i'Tfim&»£fTo fc. 

|>7>7^D-;^- (S&SftS?) Si^ty;Kt)DNA$^ > :/ > 2 NfM 
SE^ (f|g«te2 0XSSC (0. 3M ^X>S?^- h'J^A, 3M NaCl, 
pH7. 0) ) , U Vi7 U (7h7^^->tt») T 3 0 *J>PiflU VJH 

Ml/TDNA4^>^l/>l:fe^Stfc. 

^>^l/>S&D0. 3 5ng©^D-7A*ffiHT4 2'CT-!l, g^j&MC 
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-fyU^X^tfc>>/l/>li > y V >J -}5fe#^M (Primary wash buf 
fer(Urea+) (6M BM. 0. 4 % S D S , 0. 5XSSC) ) f42tT25 
^20^tfct> 2 X S S CTStBT 5 # 2 ® §M b S ifc^ b 

B ( 6 5 4 b p) TfcligC&^T/W ^'J ^ -f X £ fc . i|g**^3 2 0l;St. 
2O0^D->i'fc|;yD-yA, B fcSiftb&fcg) (Jg 3 1 ERtfJg 3 2 0 
> £ tl £> #*-f V75 5— -if jSt-fS-T-Src^ A/TV* -5 JL £ #*:b;o* -p fc. 



1 4 (BAc?n->#6 0(Dt^i'P-->^) 

BAC^n->#6 0 £^ < 0#<afWfg@iJji-e«J!gf LT# KM" (E 1 

(EoRI-EcoRI, 7. 2kb) , SE (Sal I-EcoRI, 4. 8 
kb) , H (Hindi I I-Hi ndl I I, 2. 4kb) , P (Pstl- 
Ps t I, 5. Ik), PS (Pstl-SacI, 4. 8 k b ) , E2 (Eo 
RI-EcoRI, 5. 8kb) ) £0. 8 % i&fflfii 7 # D -X T«^&f& £ ff 

3 > 1 0 0 (5 'J #7*t$g) T» }£J«3!&bTifif§ib; 0. 85 fmolOlrllr 

dn a t^n^nommmmxmwi htzm.. xf7;^U7t777^-t? (n 

V ->o.1±Si) Tflfc U >mtt.&mi>ft pCAMBIAX^XSK8. 5fmolt 
tfefc, TOYOBOttS7-fy-->3>A'f (Ligation high) *ffl^Tl 61: 

TXSfcSD 1. 2 9 k VTG I B COtSicIi (Xl/^ hn?y^ 

DH 1 0 Bifflja* 2 5 m 1 <£#) l:lAl/T«Iii$tfc. Il/i' hD#-l/ 
— is 3 > Kite 2 mm CD .X U y hOA^fe^a^^y h £JB V*, X V * -V — £ 
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50#tTofc^, 4 %X- g a 1 £ 3 0 n 1 , 0. 1M IPTG*25izll 

rOl/— *7-f P- 50/1 g/m 1 <D%j"? 

■i 2/ > £ tf L B^H6T?^:*tiJitbfe. pCAMB I A^7X5 

■ 

Hlffifl! 1 4 TU-:/^ D~ 'J >^bfc^D->W5-fe, S EBrJt (Sal I - E 
coRI^ 4. 8kb) ©^SiB^lJ^AB I *fc§JDNA-> — *r>*y— 3 7 0 Srffl 

wi, ^ft*->stft^ifc. ->-^r>7.s^«, ab i ttaa©^^ ^-5* 



II a (SSIIa) OfStefc cfc«.fe©-C&* £ £ £ IH £ frfc U . #^^f^OSSII 
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a ft 3- N*fSjte^S:#Slb> ^-<A:®;fiRtfSgI2?Uftfc£ Lfc. 

s iiaae?*a«t«i:iicj: d mmity* ssiu 

9 , £frmxhfcB%;<n?&&;^ #5n©i?£M«i; 0 *> S"J fc 18 51 "T § £ <h#*&§ c 
<t *>#5gHJ {c «fc o #J#T Jlffl $ *i£ fe £>T & § . 

©KRC. ^*8fcttSFSEl/fctr»*Tfc&<|&tt, ffi K ft Jto^ > ^ > ft#» 
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© ^ > ^ > © IS ifi S: f!l tSP "5J tg fc: -T § feotfe 9 > £r L v>"5r > zf > <D-£f&-*Wffi^ 
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it * co m a 
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6. if 1 1 a £3- F-TSiHg^Jfi** I2?<J*C0E^J#-^ 1 

nsmxiBJU. xint>u-^i> h&^frTTfntA-f y^xtfssi 

7. X * - > * - -tfl I a *n- Kt5Sfif*i, MSKABB^JM 2 Kl^S 

« 

1 0. -1* *C0X^-?^>^-ifII a coaie^^^m^-BrSfcJexO^D^-^-. 

11. -I'***, zS* Jfcco^BSS 1 O^tlB^coypqE-iS'-. 
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13. -f >tV 2; T £ 5 ft # ® H |g 1 OJSfcfEi&oya^-^-. 

14. -f^-f*^ ^u-^t. T&-s>it5jt<z>$&M i 3 JSfdiB 

Oi — ^ — . 

15. -fU^ — ^ — ifi, iS^J«©B3^J#-^ lC*(t51tl'-l, 3 4 1 #g 3c 
IE ?!J £ W "T -5 few ~C 1 0 ~ 1 2 3S<DVi-rnAWC|3®07 p n^E — 

16. ^D^E-*-^ |2?!I3t©I2?!l#-5f 2 fc:fctt-51#@~l. 331fg* 
IE ?U £ * -5 *> £> T & 5 It # <Z) H fg 1 0, 1 3XH1 4 JStf) Wfft* tcia«<D 

17. ^"p^e— ^-a*, y; A*^©fe©i?a&^w*w^H^ i o ~ i 6m<D^ 
is. »;jc©$&Hfg i ~ 9 JKDn-rn^tcia^^nfeae^^^aiB^i. xt« 
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2 o . -f *<DX& — 5 L >'>^— -£11 a £p — H f sae^CDMSSB^logfe^^, 
Zfu^ — & —mi&<DlM.&ffim<D gfc^T fcSitJJcCD^BII 1 8XIJ1 9 JHfcK^co 

2 l. -T ^O^^- f-l/y^ — -If II a £3— H-rsitg^ t p ^ — *>— m 

^--tfll a £n — F-TSief t cc» 7" D ^ — ^-®^©®e^co^SE^!|{c*t 

£ *-r -a 5 s > ^ > * mm? %> . 

II a £n— HtSlfiftf P^E — ^-^J^coS^^ CD:t&agB5!l^;I:*f 
g **-T 3 5 s > :/ > -5 

2 3. -i*<DX# — ^z/># — -tf 1 1 a £P — h* t" S jtfc'fCD^aE?!! £ & d> CD > 

-f ^cdx^ — 3 1 v->^--t?ll a jH5^fd#SW&i£K6E?!l£#:fr U p* 

24. ^ U P*5? i7 W^"? 1 0 ~ 1 0 0m.&<D&-£7?&Z>m$t<Dffim%& 2 3 

JB K IB « CD 2}- U n** ^ l^rfr^ h*. 

2 5. * U P*5? ^ V^J- Yifi, *City7-1' V 1 — 3 CO 

1 : 5' -cggtggtgtgccc tatgg-3' 
~?z>-1 V— 2 : 5' -cgacgggcagaaaggggtg-3' 
V— 3 : 5' -ggcggacatggtctcttcac-3' 
^-rn^CO^SBE^JSr^-r-S feCOTfafe-SK^CO^H^ 2 3XH2 4^fcfS^C0^- 
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2 6 . atJfcwiSBai 2 3 - 2 5 mo ^ "fft |3 K * 'J zlyt. t> V*?- HXttf 

2 8. iktaifi. <i *T&SSt5fc©*SHSfl2 7 IB 

29. x>7 p >CD^^ 0^^^, Hilt lib (BEIIb) T&3»3fc<D$fcB 

IS 2 7X112 8 JHfc83Sc©:£i£o • 

ttM35:«a*pSSUTS Ci#6»4, >7 > <D$LftX>Wm<D 1 8 <Z> f8 5i * # tg 

£ s © * % t tt m u z> m m & s 5* > y > £ £ ^ -r & ^ s # t & § it ^ ose h 

Sf§ 3 0 3Hcl2«©^fe„ 

3 2. MJ^SISjKDfgiia;^ 7C©l?^Mt Jt^TiS*jaT*5lt^O|gfflM 3 0 

x« 3 i mizmmojj&o 

33. -f *-?&2>m&<Dffi.mm s o ~ 3 2 «©^-rn*Mci3®<z)*j*„ 

34. 5 s > ^ > <7) & {^ 9 @£ Si # , #f£9I£f&IIb (BEIIb) -e&S»3&<Z)$&B 
ff§3 0~3 3 CDV^TtldMrlB^^)^^. 
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3 6. 7>Zf > toy* > 7 ><Dtt.i£K>m%<D 1 ffi#, 7C©f4SO 

3 8. 7 ; >^>©ifi'fb©#ttlC J; 0^$tl-g> fc <Z> T & 3 i» Jfc 

39. -r ^•e$5i*©S[i^3 6~ 3 8 jsoi^-f ti^fcia 

40. 7 s >y ><75^fp 0 »S**> S^OIPf&IIb (BEIIb) 1? S If UtO m H 

jg 3 6 ~ 3 9 m<D^-?nfriz.mm<D^&o 

4 1 . »^©$gH^3 9XH4 0 Wt'ffiKO^r^fCj; D®iig$nfc7 i >y>. 
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t 7c © » £ s a» & m -r -a 5* > ^ ><d m & afe st -r s * ft . 

4 5. y t >7><DfBHifi* x > :/ > © $Ub © 4$ tfc £ <fc D5kS*15 © T & £ it * 
©$&B!£4 4 J£Uc: f2 ® co # „ 

■ 

47. -r ^-ea&-s»^©ieH^4 4-4 6 ^ovi-rndMcga^©^^. 

48. 5* > :/ > © ft* t> #it#, fc^DHSfillb (BEIIb) T & -5 B»3£<Z)^H 
|44~4 7JSCD<A*f*l7&M;:iBScCD#j£. 

®V^>^>-t?*SH^©^H^4 4 ~ 4 8 m<D^-?*lfr\Z%&m<DX&o 

5 0. -f^C^VTS^-f^SlC^Dt-^-, 

5 1. iE?U^©iH^J#-^ 7 fcB3«£n&&Sia?!K X He:/ P * - * — \z&W 

5 2 . iB^m©SE?iJ#-jt 7 te*5tt& 2521-3288 3; T © X B2 3*1 6 & -5 
<fe <£> "If & -5 H 3fc <Z> ffl £S 5 0XB5 1 JS fcl3*c CD :/ P ^E — 9 — . 
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53. -r 775 ^ —•a'M&^o ±m\zm^<omm^ 5 o ~ 5 2mc>^-?nfr\zf& 
« $ n -J n q& — $ - £ -g- w b t & -s jt e . 



54. -f y 7 5 ^--tfae^-d^ m « © -r * © -r yjs ^--trae^f t&sw 
Bus 3 mizmmomfeTo 

5 7. -f 7 7 3 ^--t?31G^£>±2?ft{e:»;}<©3£Bfg 5 0 - 5 2 m<D KTtlfr fclE 

5 8 . m-£<Dffim$8 5 7 ^{CiB®<£^*-T^I?i|g&£ ftfcJ§*Hi|g&#:. 

6 0. -f V 75 ^ — -fefjte^- 0±SE(c:|»^<CD®H^ 5 0 — 5 2 m<D V> T n*» f-fB 
K$tl7t7'D^: — ^ — ^SHgUTft-Sa-g^trffi ViT< 7 75 ^ -If 

•5 77 £fe • 

6i. -f 775 ^—-vm&^tDtffiizm&v&mm 50-52 ^o^-rtidMcia 
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•AC^TTTTGAgQAAGCGCglAAACCCCZAAAgAAM 
******************************************** *************** ***************************** 

451* ACTAT^TIGATGAAGCGCMAAACCCCTAAAXAASSTISC^ 



1 rVPq^^TAqqAqT rr qaT^ a » r * r ** fi ^^ 

*************** *********+**********************************************+****************** 

1 AACGA3FI2 IAAAAAC C GAC T CAAAIAC GAA2AT G2A22 TCCGAAAC CAAAC GAAC C2AAAAAC T GAC 2CAEACACGG AiEAACGTAC CGAC 

* 

** **** ****** ************ ****************, *********************** ************************* 

" AAC GA£ T2 2AAAAAC C GAC T CAAA31fi.CG AA2 AT GI AI2 TC t GAAAC CAAAC GSACC TAAAAAC 1EAAC TCATACACGGA5TAAC G IAC CGAC 



« GgAAACATCTgCAAZSTTgAgAAJAGCAGAGAg^ A T A ATCAG A TA A A TCAAGT 

*********** ****************** *********************************************************** 

■ -GS AAACASC37XAA1 SIISASAA2AGCAGAAATASAGAIT TC IX&CACASZAGT CASCAG T CXAC TA2IGAAT AA2CAGA5PAAA5CAAG I 

1 MTTglAiQg&G <3AAC&&AAA gTgTTAgG&Aa^ 

******************** ********************************************************************* 

1 AT TTTCTTT^TAT^^T****!™^ *****^ 

******************************** ********************** ********************************** 



5 41 1 fSTCTAACAGCASTTCTTITTTITASCTCICTC 

******** ************************************************************ ************** ***** 

5 . TT SCIAACCGCASTTCTSTT T MSAS CTCOJCTC GTAIAAG slEATATAC GT T TGT3CCG ACTACCAASPCT TAGI T GTTAACT T TCTTAAI AT 

631' ICGTGCCGTGTAJXAITACGCCAAIACCGXAAACTAGC^ 

******* ************************************************************* ********** 

631" TCGTGCCATGTATTAITACGCCAASACCGXiAAC^GCGACTATGGTTTGrGTGTGTTGXAICATTACC tfA&GCTCTGCCA 

■ 

< 

721* CCACTGCCATTCTACCTGEAJEMIAAACCTGCAS^ 

****************************** *********************************************************** 

712* ccactgccattctacctgtaitttaaaccs-c^ccgcaactggc^ 

8 11 ' TTTGITCTCACGTGGAIAXGGTGCAGCGCTGC^CAC^ 

******************** ********************************************************************* 

801* tjtgXTCICACGTC^GAEAIGCTGCAGCGCTGCA^ 

* 

9 01 * CGAAGAAACGTTCCGAGGTTTG5TTAGCACGCCGGTT5CCGTTCGTGCGTGGGGACG5GGGGGTT5 IGCCCCACHTCCAAAACCACCTA 

*********************************************************************************** 
891* CGAAGAAACGTTCCGAGGTITGSTIAGCACGCCGGXMCCGTTCGTGM^ 

$9 1 1 TICCTCCGCGCGTGCACCCCGA^CGTTAACGTCACCSACACGCGGGCCCCGCGAAACGGGTGACCCCGCASGGCAG^ 

**************************************************** ********************************* ****♦. 
981° TTCCTCCGCGCGTGCACCCCGAGCCGITAACGXCACCGACAC^ 

10 8 1 * CTrCIGGAGAGGIGGGGCCCTCGGTCGAGGTTCCCGTAGCGGACGACGGGGAGGGGAAGAGAAGAGAAGAAACGGCTACTCCyCCCC^ 

************************************************** **************************************** 
1071* CTgCIGGAGAGGTGGGGCCCgCGGTCGAGGTTCCCG*aGCGGACQACGGGAAGGGGAAGAGAAGAGAAGAAftCGGCTACTCC^CCCCGCG 

1171* CGCCGGGCGCGGAiTGCGTIGGXITTGGGGTIT.IGGAGCGTIGCGGASTGCCACGGCGCACGCCACCGGTGGCGCACGCT 

***** ****** ***************************************************************************** 

1161" cgccgcgcgcggctgcgtiggttttggggtiitggagcgtigcggastgccil^ 
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1261' ?CCCCCGCCGTCICCCCCGCGTGCCCTCCTCGCCGICGT 

***************************************************************** ************************ 

1251" TCCCCCGCCJSTCICCCCCGCGSGCCCTCCTCG^ 

13 51 1 GCACGCGCACACACIPCAAACCCGCGCCTCCjeCCGC^^ 

********************************************** ***********************^ 

13 41 ■ GCACGCGCACACACTCAAACCCGCGCCICCErc^ 

1441 1 ACcaiGffCGTCGGCCGTCGTCGCGrCAICCAC^ 

**********************************************************^ 

1431° ACC^GJECGTCGGCCGICGTCGCGTCASCC^^ 

153 1 1 GIGGIGGGCGTGGCCGCGCCGCCGGCCCTGCIKEiCGACGGCCGCGCCGGAAGGCIAGCCCTiCGGGCGCCGCCSCCGCCCCGGCCSCGG 
********************************************************** 

1521" GIGGTGGGCGSPGGCCGCGCCGCCGGCCCIGCTTIACGACGGCCGCGCCGGAAGGCIAGeCCI&CGGGCGCCGCCICCGCCCCGGCCTGGG 

1621* CCICGGCGTCGGGATGCGGGCGIGGTGCGCCGCGCGG21TG&IGG 

******************************************************************************^ *** 

1 611 - CCTCGGCGICGGGATGCGGGCGTGGTGCGCCGCGCGGASGATGGGGAGA^ 

17 11 ' GAGGAGGAGI2CTCIICGGGCGCCTGGCAGCCGCCCCGCT^ 

***************************** ***************************************** ******************* 

^Di" GAGGAGGAGTTCTCTSCGG^CGCGXGGCaCCCGCCCCGCr^ 

1801* CGAGATCGTCGTGCTCGAG^GGIOTTCTCTGCSETGAI^ 

****************************************************** *********************************** 

1791 - CGAGAICGICGTGCTCGAG&GGSGTTCTCTGCTKGA5TC 

1891' CTGTGISTGCAGGTCITGAAGCGQAGGGGGACCGIfc^^ 

********* *********************************************************** ********************* 

1881" CTGTGXXSGXAGjGTCSTGAAGCGG&GGGGC&CCGTCCCGCCCGSCGGCCGG^CGGCICCGGCGGZGACGCGGCGAGAGSGGGCGGGGCG • 

t. " 

19 BV GCCGCGCCGGCGCCGGCGCCGACACAGGACGCCGCCICAAG31AAGA^ . 
******************************************************************************************* 

1971* GgCGCGCCGGCGCCG^GCC BArAPAg GACt^Cfl^ 

2 071 ' CGGAACGGAJECGGICGTTACCGGCGCCGACA&GCCMC^ 

A***************************************************************************************** 

2061" CGGAACGGA!PCGGTCG2?ACCGGCGCCGACAAGCCSGCCGCCGCCACGCCGCCGGIGACCASAACGAAGCTCCCAGCGCCGG^ 
2 1 61 1 GTGATCCS-ICCLkSCCGYAG&CAAGCCGCAGCCGG^ 

# ■ 

****************************************************************************************** 

2 1 51 ■ GSGA7CCITCCAXCCGXAGACAAGCCGGAGCCGGAG¥?CGTGAXCCCAGACGCGA£GGCGCCGGCGCCGCCA 

2 2 51 1 AGGTCGTCCGCTCCTCTCCCCAAGCCTGACJU^ 

****************************************************************************************** 

2241' AGGTCGTCCGCTCCICICCCC^GCCTGACAA2TCGGA 

2 3 41 1 cHr^rTA6ATe¥gCCCeg^gcgTcrflOTfr ftaao 

****************************************************************************************** 

2331" GCGACTAGAICTICCCCTATTCCTGCGGTAGAAGAG 

2 431 * GAIGGCGATGACGAIGATGACSGGGCSGAITCASASGC^ 

****************************************************************************************** 

2421" GAIGGCGATGACGAIGATGACTGGGCIGATTCaGATGCGTCAGAI^^ 
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2521 1 AATGTCA2GAACGTGA2CGTGGTGGCTGCTGAAIGTTCTCCCIGGIGCAAAA 
2511" AAXGTCAIGAACGTGAICGSGGXG^CXGCTGA&XGITCTCC^ 
2 6 11 1 XXGTICIIC2GAJ!CTXGTAAAIXIGCTX(^GXIACTGA^ 

******************************* ***************************************************** **>^** 

2 601" TTGTTCTTCXGATCISGXAAAX2IGCTTCAGX2A£^ 

2 70 1 1 TIACCCAAAGCXEffGGCGAGGAGAGGACATCGTGriAXGGTAIX^^ 

************* ************************** A************************************************** 

2 69 1 • TTACCCAAAGCTXTGGCGAGGAGAGGACATCGTGiayLlG^ 

2 79 1 4 CAGArTTGATCATTTAATTAACGXAIPAT'rT'PgA GA'PAS'ATA > a'PTTCCaT' raa A TCTll&RnrafiRTT'lVgTTr'TPTTa^CT^rT'F'P'ygT'py 

+***+**+************************************************* ***^ 

2 7 B 1 " (^GATTgGATCAJrPT AATTftAC GTAgATXOTt^CA TATATAAA 'r^ 

2881 ' AC&XAAKMGAIGGCAAATIAAAAAGGCTACT^ 
2871 " ACAaaASCAIGAJGGCAAAjfcAAAAAGGCTACICCAG 

2 9 7 1 1 GAAAGCIAAAISGCISEACTATTGSTACAGAAAarGTICAI STCTAACAXGCTG T3?GAAAATA2ATACACIA3GGCGIAGCCGC3?31AGATCA 
**********^*****************^*****************************************^ 

2961" GAAAGCTAAASXGCXXACSaiTGIXACAGAAAXGXT^ 

3061 ' XCACGTGGCCASGGAAACTAGTGCCAAAAGEAGTX^ 

***********************************************************************^ 

3051° TCAGGIGGCCAgGGAAACXAGTGCCAAAAGXAGXS^ 

3 15 1 1 T TAGGGAEAGAIMAGGAG C C CQ T TA&C GAAC TAGGCC C S IAT AAT EAGGGAGGGACGG^GTTACTTiaCGCAIMGGACAJGCTGCA.CG 

******************' ********************************* **************************** ******** 

3 141 " S2AGGGASAGAX IAG GAGAC CGTTAAC GAACtBAGG CCCT S^TAATTAGGGAGC GACGGSAG T SAC I T2SCGCAZASGGAC ACGCZGCACG 
3241 * TGXT 6GGAGGAGGGGAX GGAAGG AAGACGACX SCGC XXXXAAGASAGTAGAGAAASG SAG CAA- EXXXXX X XAGCAAXXXXAGXXAEGGX 

*************************** **********************************, ************************** 

3231" CG!ggGGGAGQAGGGGA5?GGAA6 GAAfiar.AA CTTCgCTTg TAAmira ^ 

. « 

3 3 3 0 « AAXAAXAXAAACCACAAC GXATX CAGAGAS CGGAAACGGGGACX CTGGGTGACTTCCTGAILLTAAACTGAaJAACJGGCAaAIG CATCSTT 
*************************** *************************************************************** 

• » 

3 321 " A&XAASASAAACCACAACGXASSCAGAAAICGGAMCGGGGACTC^ 

3-4 2D ' CAA2CT tAGGTTG!KG!EACC^GGTACGGTG^TACGCGGAAGCCCAGGAiC 

********** *****************************************************************************,*** 

3411" C^JCTXA^TTGtfGGXACOAAGGXACGGTGAIXACGCGGAAGCC 
3510'. XGXGXCA&XZAASGCAAXCCAAGAAGACXGGCAXAGGAGA 

3 5 0 1 8 TGTGXCAACAATGCAAXCCAAGAAGACXGGCAXAGGAGACGCAAAXXCCXXAGT^ 

3 60 0 * GA&AXAXSSCCAXGCAXXEAICGAIGGAGXXGAXEXIGSGXXCASXGACGCXCCXCXCT^^ 

******************************************************************************************* 

3591" GAAAXAIXXCCAXGCAXXSAXCGAIGGAGXXGAXEXSGXGEICMXGACGCXCCXCICX 

3 690 * GAACAGACAGSXGAAGCSTCSAXCXGT2SGGXA2XACAK 

**********»-**>*+**"•>*********************♦*******************-****************************** 

3 681 ■ GA&C&GACAGEXG^GCXXCXAICXGXXXGGXAXIACAXXGCAXXAGXAAAACTXAAGX 
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3780' CXSIACCCAXXCCCAXXXSCAXXCAG<*AAAXCAXGAAGCGCA2GATSCXGX^ 

++*********************** *********************************************************** ****** 
3771" CTTACCCMXCCCAX2X2CA2XCAGGAAA5CASGAAGCGCA^ 

3870 ' AXCAAICAXXAAEXXGGXXXSAGGAAXGAGAXGTAXTXGXXXGGTrXGAGGAXTGGXCaAAAG^ 
**************************************************** 

m 

3861" AXCAAXCAXXAAXITGGXTISAGGAAXGAGAXGXATTXGXXXGGTXXGAGGAAXGGICaAAAGC^^ 

3 9 60 1 AGAAGAAGTG^IIAACTTTTGGACSGAAGCAC^ 

*************************************************************** ************************** 

3951* AGAAGAAGrGXAJSAACTITJGGACTGAAGCAC^ 

4049' RaAgaggCgGTERATCTTgCgGrRA 

****************************************************************************************** 

4139' AXGAACXCCXXCGAXACCTCSAGCAGCAXXXCAACCXGCXAC^^ 

****** ************************************* ************** ************************* ******** 

4131" ATGAACTCCTTCGAXACCXCXAGCAGCAITXCAACCXGCXAC^^ 

4229' CAAAGGGCTAIATITTCTGTITCTGIACAAICGGC^ 

**************************** ********** ********* ******************************************** 

• • » 

4221" CAAAGGGCXA2A2XXTCXGXX2C2GIAC^AXCGGCA<|GXXCCXIGGCACGXXCCA2GCGG2GGX^^ 

4 3 19 * GXX^CXTGCAA&CGAXXGGCACACXGCACXCCXGCCXGXXXAXCXGAAGGC^ 

****************************************************************************************** 

4311" GXXCCITG(^AACGAXXGGCA(^CXGCACICCXGCCXGITXAICXGAAGGC^ 

4409 1 XGTCCITGXGAXACAXAAXAXCGCXXACCAG3XXXXGIXTXTCXCXCCXCCCXAAXGAATCAXCSXXATXCTATXSGXAXGCAICXCCXG 
************************************ ***************************************************** 

4401" XGICCXTGIGATACAXAAXAXCGCXIACCAGGXXTXXXXTXXCXCXCCTCCCXAATGAATCAXCXXXA3JXCXAXIXGXAXGCAXCXCCXG 

4 4 9 9 * CXGXIXGXXAGAGAAAXXAGXXGAGTGCACAAAITGXGGGTCAXGGXAAXXAXXGAGCAGGGA<^CGATAAACTCTXCXXCAGXCXAXXA 
*******************************+**+********** ********************************************* 

4491" CXGTX XGXXAGAGAAAXIAGXXGAGXGCACAAAXXGTGGGXC^GGTAAXXAXXGAGCAGGGACACGAEAAACXCTXCXXCAGXCXAXXA 

45 89 * CXACXXgXAGXXCAGCAAJggCgCCGXXTCAgATXJUiAAXXXAgAAGXCGXggXgXXggCTAAXCaAACA XCXXXACGrXXGAXXAACXXX 
***************** ***** ************************************************************** *+* 

45 8 1 * CXACSETXAGXXCAGCACXXXCTXCGTTXCAXATXAXAAreXAXA^ 

** ******************************* ******************************************************** 
4671" IgAfiAAAAAXXXAACAGCASCTATA&CAXCAAAJ 

4769 1 GAAAXGXXAXXJ6XAJXXXXCXAgAAACXAAXXAAAX3!XAAAACX'GgXXAACXTft AAA A A AXASCA A A AC A ATXXACAAXAgGAAACGGGC 
*********** *************************************************************************** ** 

4761" cAAAXGX?A5^TAfTXr* rT ***ft Ar ^^ 

4 8 5 9 * CQGflGAflSACHXTS WGX G-SGCIAAAIOTSXCGIGTAM 

******************** ****************************************************«*'**********+*+•**'* 

4851" CGGGGAGSA^2XTX!E5GIGASGCTAAATGG2XCGXGXAAXGXTXGX^ 
49 4 8 1 GGAGCACXACCTGGAXCACTTCAAGCTGXACGACCC^ 
4941" GGAGCACTACCXGGATCACXXCAAGCXGXACGACCCCQICGG^ 
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5 0 3 8 1 GGTGGTGACCGIGAGCCCCGGCTACCTCTGGGAGCTGAAGACGACGGA 
5 0 31 ■ GGT GGIGAGCGTC&GCCCCGGCI ACCTCT(MGAGCT(^ 
5128 1 GAAGATGMCGGCAICGJGMCGGC&ICGACJACCGG^^ 

444*4***44*4444*4*4444*44444***4*4444444**4444444444**444***4444**444*4444**44*4*4*44444*4 

5 12 1 " GAA6AIGAACGGCA2CGIGAACGGCATCGACTACC 
5218' CACCGTGGCCf CGCIGGACSCC]^AAGCCGCGG5G^ 

*****44444444444444444 44444444444444444444*444*4444444444444444*4**444444444444444*4*4*** 

5211° CACCGfGGCCJCGCSGGACfCCGGCMGCCGCGGTGCAAGGCGGCGCIGCAGCGCGAGCSGGG 
5308' GAICG6GTKMCGG<KGGCTC^ 

t******4***4*444444444444444444****4 *4444444444444444444444**********4444444444444*444.4*4 

5301" GATCGGGTICAICGGGCGGCTCGACGGGCAGJAAGG 

5398' GGTGCIGCIGGGCTCCGGCCGCCGQGACCTGGAGGTGATGCTGC^^ 

4*444444444444444*****44****444444444444444*4444****44444******4*4444**4*4444*4*44^ 

5391* GGTGCTGCTGGGC5CCGGCCGCCGCGACCIGGAGGTGAIGC 

• * 

5 488 1 GTTCICGGTGAAGASGGCGQCCGGAICACGGCGGGCGCCGACGTGCIGG^^ 

44444444444444*44*******4444444444444444444444444444*44*****4**44444444*4**4444****^^ 

5481' 6T5CJCGGKAAGATGGCGCACCGGMCACGGCGGGCGCCGACGIGCTGGICA5GCCGTCGCGGI5CGA 
5578' CIACGCCASGGCGIACGGCACCGTCCCCG!^ 

******+******44444444444*4**444********444**4444*.**444444**** 4444*****4444444444******444 

5571" CIACGCCAIGGCGIACGGCACCGTCCCCGTCG3JGCACGCCG5 CGGCGGGCTGAGGGACACCGI GICGGCGT5CGACCCGT2CGAGGACAC 
5 6 6 8 * CGGCCICGGGTGGACGITCGACCGCGCCGAGCCGCACAAGCKAT^ 

* * 

4*4***4 4444444444*44***444444444444444444444*444444444444444444444444444+4444*****44*44*44 

5 66 1 1 CGGCCTCGGGIGGACGTTCGACCGCGCCGAGCCGCACMGC 

5758' GAGCTGGAGGGGGCTCCAGGTGCGCGGCAIGTCGCAGGACCICAGC^^ 

*4*44444444*44*444*44****4444*4**444*444*4444*4***44i44444444**44444***4444*44**444444444* 

5751" GAGCTGGAGGGGGCTCCAGGTGCGCGGCASGI CGCAGGACCSCAGCTGGGACCACGCCGCCGAGCTC2ACGAG6AGGIECCTTG2CAAGGC 
5 8 4 8 1 CAAGTACCAMGSEGA^GAGACCAIGICCGCCCGCGGracCGCCIGCGCGTTCGGCAGCT ATAGCmAGCCICCCI GAAGAAGCIT 

***44444*4***&*4ik44*4*44444444*444444444*44444****4****444*4**444*44*44*4**4*4****4444** 

5841" CAAGIACCAAIG&GMGAGACCAIGICCGCCCGCGGK^ 
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1' GAMGCAMGCACGCGCA(^e&CTCAAACCCGCGCCICC^^ 

*****************************************************************^^ 

1" GAAAGCAAAGCACGCGfcACACACSCAMCCCGCGCCICC^ 

91* CTCGGGGCGACCAIG^TCGTCGGCCGTCGICGCGTCAICCACCAC^ 
i*************.*!***********^****^ 

9 1 ■ CTCGGGGCGACCMGfc CGICGGCCGICGICGCGICAICC ACCA'CGTTCCTCGTCGCGCTCGCCTCIICGGCGICACGGGGAGGGCCCiGG 
18 1 ■ AGGGG<^GGGTGGTGGGCGTGGCCGCGCCGCCGGCCCTGCITTACG^ 

*****************************************************************************************^ 

181" AGGGGGAGGGTGGIGGGCGTGGCCGCGCCGCCGGCCCTGCSITACGACGGCCGCGCCGGAAGGCI1GCCCTACGGGCGCCGCCTCCGCCC 

271' CGGCC!ECGGCC2CGGCGTCGGGMGCGGGCGIGGTGCGCCGCGCGGA3fGATGGGGAGAACGAGGCGGCGGIGGAGCGGGCGGGTGAGGAC 

**************************t**************************************************^^ 
271" CGGCCTCGGCC5CGGCGICGGGMGCGGGCGTGGTGCGC€GCGCGGAIGAT6GGGAG^CGAGGCGGCGGTGGAGCGGGCGGGTGAGGAC 

3 6 1 ■ gacgacgaggaggaggagttctcttcqggcgcgtggcagccgccc^^ 

***** ******************************** *************************************************** 

361" gacg&ggaggaggaggagitciciicgggcgcgtggc&cccgcc 

451 1 • ACCGTCCCGCCCGTCGGCCGGrACGGCICCGGCGGSJGMGCGGCGAGAGIGCGCGGGGCGGCCGCGCCGGCGCCGGCGCCGACACAGGAC 
************************************** *************************************************** 
451" ACCGTCCCGCCCGTCGGCCGGIACGGCiCCGGCGGITGACGCGGCGAGAGTGCGCGGGGCGGCCGCGCCGGCGCCGGCGCCGACACAGGAC 

5 41 » GCCGCCTCAAGTAAGAACGGAGCGCTICTCAGCGGCCGCGAC 

J***********************************************************************-****************** 

541" GCCGCCICMGiCAAGAACGGAGCGCTICTCAGCGGCCGCGAC^^ 

631* AAGCCTGCCGCCGCraCGCCGCCGGTGACCAIIMCGAAGC^^ 

******************************************************************** ********************** 

631" AAGCCTGCCGCCGCCACGCCGCCGGTGACCATAACGAAGCTCC 

721' CCGGAGITCGTCAICCCAGACGCGACGGCGCCGGCGCCGCCAC^^ 

************************************************************+*********************■******** 
721" CCGGAGIICGTCATCCCAGACGCGACGGCGCCGGCGCCGCCA^ 

8 11 1 AATTCGGAAT ITGCAGAGGATAAGAGCGCAAAAGTIGTTGAGAG rGCSCCGAAGCCAAAGGCGACIAGAICT I CCCC TAJ FCCTGCGGTA 
**********************************************************************************'******** 
811" AATT CGGAA1 1 T GCAGAGGATAAGAGCGCAAAAGT 5 GXI GAGAG J GCTCCGAAGCCAAAGGC GACTAGATC IT CCCC TAT TCCTGC GGTA 

901* GAAGAGGAGACGTGGGATTTCAAGAAAIATTTTGAICIGAACGAACCG 

t+4++ ****^ +i4+ * ++4+ ****+************************************* ************************+*** 

901* gaagaggAgacgigg^ttcaagaaamttigaictga^cgaaccggacgccgcggaggaiggcgaigacgat 

■ • 

991' JCAGAIGCGSCAGAISCTGAGAaCGACCAGGAIGACGAI^ 

******************************************+****************+*************+**************** 

991" £CAGATGCG£CAGATTCTGAGA2CGACCAGGAIGACGATICG^ 
1 0 8 1 1 GAATGIICTCCCIGGS GCAAAACAGGTGGGCIIGGAG ATGTIGCAGGSGCTS TACCCAAAGCSTTGGCGAGGAGAGGACA5CGTGTXA2G 

*************** 4 ******************************************^ 

1081" GAATGITCSCCCIGGTGCAAAACAGGIGGGCTtGGAGAIGTTGC^ 

1171 1 GTTGTGG2ACCAAGGIACGGTGA55ACGCGGAAGCCCAGGAM 

++**************************************************************************•************** 
1171" GITGTGGIACCAAGGTACGGIGAITACGCGGAAGqcCAGGAIEGI AGGAAICAGGAAAIACTACAAGGCE GCTGGACAGGAf CTGGAAGIG 
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1261' AAATAITTCCATGCAfEXO'ATCGAJGGAGTTGAriTT^ 

****************************************************************************************** 

1261" AAAIAIIICCATGCAIJ'STAICGAXGGAGTTGArTTT^ 

1351' AACILGACZLGGJLAATC&IGJULGCGC^ 

**•*<**+*++-*****+•*** *********************** ************************************************* 

1351" AACAGACAGGAAAICATGAAGCGC^GAITCTGETTTGTAA 

1441' GGGGATGGCAACTIGGIGTTCCTTGCAAACGATTGGCACACTGCAC^ 

■ • 

****************************************************************************************** 

1441" GGGGAXGGCAACTTGG!TGTTCCTIGCAAACGAT!fGGCACACTGC^ 

1 5 3 1 1 AIGCAGIAC^CTCGCTCTGTCC* TGIGATACA2AATAICGCTTACCAGG 

****************************************************************************************** 

15 31" AIGCAGTACACTCGCTCTGTCCTIGIGAXACAIAAIATC^^ 

1521' GAG^ACSACCTGGATCACICCAAGCTGTACGACCCCGXCGGCGGCGAGCACGCCAACAXCXTCGGCGCGGGCCTGAAGAIGGCG^ACCGG 
****************************************************************************************** 
1621" GAGCACTACCrGGATCACTrcAAGCTGIACGACCCCGTCGGCGGCGAGCACGCCAACATCTTCGGCGCGGGCCTGAAGATGGCGGACCGG 

• * 

1711 ' GTGGIGACCGTGAGCCCCGGCTACCTCSGGGAGCTGAAGACGACGGAGGGCGGCTGGGGCCTCCACGACASC^aiACGGGAGAACGACTGG 
****************************************************************************************** 
1711 " GTGGZGACCGTGAGCCCCGGCTACCTCTGGGAGCTGAAGACGACGG&GGGCGGCTGGGGCCTCCACGACAXCATACGGGAGAACGACTGG 

1801' AAGATGAACGGCATCGTGAACG6CATCGACIACCGGGAGTGGAACCCGGAGGTGGACGTGCACCTGCAGTCCGACGGCTACGCCAACTAC 
******************************************************'************************************ 

1801" AAGASGAACGGCATCGTGAACGGCAICGACTACCGGGAGTGGAACCC^ 

* 

1891 ' ACCGSGGCCTCGCTGGACTC<^CAAGCCGCGGTGCAAGGCGGCGCTGC^^ 

***■***************+** ******************************************************************** 

1891" ACCGIGGCCTCGCIGGACTCCGGCAAGCCGCG^IGCAAGGCGGCGCTGCAGCGCGAGCTGGGGCXGGAGGIGCGCGACGACGIGCCGCTG 

19 81 1 ATCGGGTTCAICGGGCGGCTCGACGGGCAGAAAGG^GTGGACATC^TCGGCGACGCGATGCCGTGGAICGCCGGGCAGGACGTGCAGCTG 
*********************************** ****************************************************** 
19 81" ATCGGG2TCATCGGGCGGCICGACGGGCAGAAAGGGG1EGGACATCAJCGGCGACGCGATGCCGTGGATCGCCGGGCAGGACGTGCAGCTG 

2071' GIGCTGCTGGGCTCCGGCC8CCGCGACCTGGAGG7GAIGCZGCAGCGGTTCGAGGCGCAGCACAACAGCAAGGSGCGCGGGZGGGTGGGG 
****************************************************************************************** 

2071" GTGCTGCTGGGCTCCGGCCGCCGCGACCTGGAGGTIGAIGCTGCAGCGGlTCGAGGCGCA^ 

2161' STCTCGGTGAAGATGGCGCACCGGATCACGGCGGGCGCCGACGTGCSGGTCMGCCGTCGCGGITCGAGCCGIGCGGCCTCAACCAGCTC 
****************************************************************************************** 
2161" TTCTCGGTGAAGAIGGCGCACCGGASCACGGCGGGCGCCGACGTGCTGGTCATGCCGTCGCGGITCGAGCCGIGCGGCCTCAACCAGCTC 

■ 

2251' 'lACGCCAIGGCGTACGGCACCGTCCCCGTCGIGCACGCCGTC 

************************************************************ ***************************** 

2251" TACGCCA3GGCGTACGG<^CCG!ECCCCGTCGTGCACGCCGXCGGCGGGC2GAG^GACACCGIGTCGGCGTTCGACCCGTTCGAGGACACC 

2341* GGCCICGGGTGGACGTSCGACCGCGCCGAGCCGCACAAGCTCAICGAGGCGCXCGGCCACTGCCTCGAGACGTACCGCAAGTACAAGGAG 
****************************************************************************************** 

2341" GGCCICGGGTGGACGTTCGACCGCGCCGAGCCGCACAAGCTCATCGAGGCGCI^ 

2431' AGCTGGAGGGGGCSCCAGGSGCGCGGCATGTCGCAGGACCTCAGCTGGGACCACGCCGCCGAGCTCEACGAGGAGGTCCTTGTCAAGGCC 
******************************************************************************************* 
2431" AGCTGGAGGGGGCTCCAGGTGCGCGGCA2GICGCAGGACC5CAGCTGGGACCACGCCGCCGAGCTCTACGAGGAGGICCIIGICAAGGCC 

2521' AAGTACCAASGOTGA&GAGACCAIGTCCGCCCGCGGTCTCCGCCIGCGCG 

' *************************************************************************************** 

2521" AAGTACCAATGGrGAAGAGACCAIGTCCGCCCGCGGICICCGCCIGCGCGTTCGGCAGCTAJAGClAlAGCCICCCTGaAGAAGCXT 
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S 21 0 

1 ' MSSATOSSTinVMiASSASRG($IIMW 

44444444444444444444444444444444444444444444444444444444444444444444414444i444444444***,H 
44444444.4444444444444444444444444*44444*4444444444444444444444444444444444444444444444444 

9 1 ' HFSSfflHHPH^S6VSramOTPYGRYGSeGDMVReA4APiP JPIQMSSnSiESQUJDDlPlSRHfiSyVTGiDEPM 
"181 ' &PmHL!lPDSOTIUS71HBQPX^^ 

4444*444**4*4*4*4444*4*4*444*4444*44**44**4444**44**44444444*444444444444444*4***4444*444* 

181 ' MPPVIIIXLPiPDSPVILPSVDKPUPSTOPDAIlPiP PPPGSroRSSlPlPKPDBSffMJISMTTOSaPIPIilllSSPIPATffiBI 

■ 

271 1 romYJDLHEJDAAEDGDDDMADSMSDSK^ 

21 f ro^DLNEPDMMDDDDHMSDAffl^ ' 

♦ 

361 1 RTGDIM&QDVGDinYMGQDLEOT 

444*444444444444444444444**44444*444444*14444*4444444444444*4444444*444*444444**44444444*4 

361 " SJGDIUlAQDVGn^nMGQDIiOTIIH^ 

* 

451 ' LVEWffllMIOTI^^ 

44444444444*4444444*444*4*4444*4*4444444**44444444444444444*4**4444444444*4444444444444*44 

451" LVPLATOBHIAlIJVTft^ 

■ * 

541 1 8PGniEUmGGimHDIIBEDID0niVKD 

4444444**4*l***4**4444.*4*4**44*i44444****t*****4******l*4**4444. 44444444444444444444444444 

541 " SPGILTOiXITJGGBGlMIBEroBffl^ 

631 1 GMDGQKGTOIIGDAMPOGQDVQlMGSGIffl^^ 

444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 

63 1 " GHLDGQKGVDIIGDAIPtflAGQDVQLVIJiGSGRMETO^ 

721 1 KnpimmHDsiisuDPrTO^ 

4444444444444444, 44444*****4444144444444fi*4'*4444444444444*444*444444*144*444444**4**44444 

721° IGTVPWHAVGGLM)!EVSfflP]M 
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<212> DNA 

<213> Oryza sativa 
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<400> 1 

ctgcagttag gagtccgatc gtctcaagtt 
tatatgattc cttttgtatt actaaaagtg 
tatgtatttc cgaaaccaaa cgaacctaaa 
gtaaacatct tcaattttta taatagcaga 
tctactattg aataatcaga taaatcaagt 
aattcgtgta taagtagtac cattttgacc 
attttctttc tattccttta gcacataata 
tatataaaaa aatccatttt actcacttga 
ataatttttc atcctgtttt atacccccac 
tttctaacag catttctttt ttttatctct 
accaatcttc gttgttaact ttctcaatat 
aaactagcga ctatggtttg tgtgtgttgt 
ccactgccat tctacctgta ttttaaacct 
ggctggactg gagtcgtgaa gcgaaccgga 
gcacaccgcg aagcttccac tggcaggtgg 
cgaagaaacg ttccgaggtt tgtttagcac 
gggttttgcc ccactttcca aaaccaccta 
cgtcaccgac acgcgggccc cgcgaaacgg 
cttctggaga ggtggggccc tcggtcgagg 
gaagagaaga aacggctact cctccccgcg 
tttggagcgt tgcggattgc cacggcgcac 
tcccccgccg tctcccccgc gtgccctcct 
cccgcacggc acgcgcggga cgaaagcaaa 
tccgctctcg tccgtcgctt cggttcggtt 
accatgtcgt cggccgtcgt cgcgtcatcc 



agcatgagag tttttttaaa acaaatttct 60 

« 

aacgatttta aaaaccgact caaatacgaa 120 
aactgactca tacacggata acgtaccgac 180 
gatatagatt tcttacacat tagtcatcag 240 
attttaagta ggaacaaaaa tttttatgaa 300 
gtttctgatt ttagccgtaa ataaaattcg 360 
caacctacag taaatagtta aattggtaaa 420 
actattttga tgaagcgctt aaacccctaa 480 
ccccgaacta ttgaaagtgg ttccgcttat 540 
ctcgtataag ttatatacgt ttgttcgact 600 
tcgtgccgtg tattattacg ccaataccgt 660 
atcattacct aattagagct agctctgcca 720 
gcatccgcaa ctggcacgcc atcgcctgac 780 
tttgttctca cgtggatatg gtgcagcgct 840 
tccccggctg tcagccagtt ctacggccgt 900 
gccggtttcc gttcgtgcgt ggggacgtgg 960 
ttcctccgcg cgtgcacccc gagccgttaa 1020 
gtgaccccgc atggcagaca aagtaactcg 1080 
ttcccgtagc ggacgacggg gaggggaaga 1140 
cgccgggcgc ggatgcgttg gttttggggt 1200 
gccaccggtg gcgcacgctt tacaggtggc 1260 
cgccgtcgtc gctcgctgcc catttcatcc 1320 
gcacgcgcac acactcaaac ccgcgcctcc 1380 
ccggctcgat cggggaggtt cctcggggcg 1440 
accacgttcc tcgtcgcgct cgcctcttcg 1500 
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gcgtcacggg gagggcccag gagggggagg gtggtgggcg tggccgcgcc gccggccctg 1560 
ctttacgacg gccgcgccgg aaggctagcc ctacgggcgc cgcctccgcc ccggcctcgg 1620 
cctcggcgtc gggatgcggg cgtggtgcgc cgcgcggatg atggggagaa cgaggcggcg 1680 
gtggagcggg cgggtgagga cgacgacgag gaggaggagt tctcttcggg cgcgtggcag 1740 
ccgccccgct cgcgtcgcgg cggcgtcggc aaggtgggtt ggtggtgtcg atcggggcgc 1800 
cgagatcgtc gtgctcgaga ggtgttctct gctttgattc gctttgatgt tttcatttga 1860 
aaccgacgcg tgtgcttgcg cgtgcgcgcg ctgtgtttgc aggtcttgaa gcggaggggc 1920 
accgtcccgc ccgtcggccg gtacggctcc ggcggtgatg cggcgagagt gcgcggggcg 1980 
gccgcgccgg cgccggcgcc gacacaggac gccgcctcaa gtaagaacgg agcgcttctc 2040 
agcggccgcg acgacgacac acctgcctca cggaacggat cggtcgttac cggcgccgac 2100 
aagcctgccg ccgccacgcc gccggtgacc ataacgaagc tcccagcgcc ggactccccc 2160 
gtgatccttc catccgtaga caagccgcag ccggagttcg tcatcccaga cgcgacggcg 2220 
ccggcgccgc caccgcccgg ttcaaatccc aggtcgtccg ctcctctccc caagcctgac 2280 
aattcggaat ttgcagagga taagagcgca aaagttgttg agagtgctcc gaagccaaag 2340 
gcgactagat cttcccctat tcctgcggta gaagaggaga cgtgggattt caagaaatat 2400 
tttgatctga acgaaccgga cgccgcggag gatggcgatg acgatgatga ctgggctgat 2460 
tcagatgcgt cagattctga gatcgaccag gatgacgatt cgggcccttt ggctggggag 2520 
aatgtcatga acgtgatcgt ggtggctgct gaatgttctc cctggtgcaa aacaggcatg 2580 
tacacgatat atacttcttt tttctctttt ttgttcttct gatcttgtaa atttgcttca 2640 
gttactgata tgaacaagig ttgcatttgc acaggtgggc ttggagatgt tgcaggtgct 2700 
ttacccaaag ctttggcgag gagaggacat cgtgttatgg tattactcct tttttctctc 2760 
cttcatggtt ggatgtttct tccattctta cagatttgat catttaatta acgtatattt 2820 
tcagatatat aaatttggat caaatgtaaa gcagattagt tctcttatgt tcttttgttt 2880 
acataatcat gatggcaaat taaaaaggct actccagctg ttagattcaa aatacaaaag 2940 
taatattgat aaatttgcaa atctgtactt gaaagctaaa ttgcttacta ttgttacaga 3000 
aatgttcatt tctaacatgc tgttgaaaat atatacacta tggcgtagcc gcttagatca 3060 
tcacgtggcc atggaaacta gtgccaaaag tagttctctt agttacacta gttacatacc 3120 
tgtacatgat aacggatcag gcccatacaa ttagggatag attaggagcc cgttaacgaa 3180 
ctaggccctt ataattaggg agggacggta gttacttttc gcatatggac atgctgcacg 3240 
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tgttgggagg aggggatgga aggaagacga cttcgctttt aagatagtag agaaatgtag 3300 
caattttttt tagcaatttt agttatggta ataatataaa ccacaacgta ttcagagatc 3360 
ggaaacgggg actctcggtg acttcctgat ataaactgat aactggcaaa tgcatctttc 3420 
aatcttaggt tgtggtacca aggtacggtg attacgcgga agcccaggat gtaggaatca 3480 
ggaaatacta caaggctgct ggacaggtgt gtgtcaacaa tgcaatccaa gaagactggc 3540 
ataggagacg caaattcctt agtaattggt ttttattttg gcctgcagga tctggaagtg 3600 
aaatatttcc atgcatttat cgatggagtt gattttgtgt tcattgacgc tcctctcttc 3660 
cgtcaccgtc aggatgacat ctatgggggg aacagacagg tgaagcttct atctgtttgg 3720. 
tattacattg cattagtaaa acttaagttg catctcctag gcgtactgat ttgaaaatgc 3780 
ttacccattc ccattttcat tcaggaaatc atgaagcgca tgattctgtt ttgtaaggct 3840 
gctgttgagg tattttctcc aactccatta tcaatcatta atttggtttt aggaatgaga 3900 
tgtatttgtt tggtttgagg attggtcaaa agcacaaatc attttttctg ttgataaata 3960 
gaagaagtgt attaactttt ggactgaagc acacaataag taggagaaat gaggtcgcag 4020 
tagatgattt gaatttgatc cctcaaacaa acagcccgta aatgtttctg caagatttca 4080 
cagagattca tattcttttt tattttaaat atattacaca ttatcgccaa atacacggat 4140 
gaactccttc gatacctcta gcagcatttc aacctgctac cgttcgtaat atgcaatgct 4200 
cttgccaatg ttgtcatatg ttcccctaca aagggctata ttttctgttt ctgtacaatc 4260 
ggcaggttcc ttggcacgtt ccatgcggtg gtgtgcccta tggggatggc aacttggtgt 4320 
tccttgcaaa cgattggcac actgcactcc tgcctgttta tctgaaggca tattacagag 4380 
acaatggcat gatgcagtac actcgctctg tccttgtgat acataatatc gcttaccagg 4440 
ttttgttttt ctctcctccc taatgaatca tctttattct atttgtatgc atctcctgct 4500 
gtttgttaga gaaattagtt gagtgcacaa attgtgggtc atggtaatta ttgagcaggg 4560 
acacgataaa ctcttcttca gtctattact acttttagtt cagcaatttc tccgtttcat 4620 
attataattt ataagtcgtt ttttttctaa tcaaacatct ttacgtttga ttaactttat 4680 
cgaaaaattt aacagcatct ataacatcaa attagtttaa ttaaatataa tgtttaatgt 4740 
aatttgatta tatgtttgtt ttgtattgga aatgttattg tatttttcta taaactaatt 4800 
aaatttaaaa ctgtttaact taaaaaaata tcaaaacaat ttacaatatg aaacgggccg 4860 
gggagtactt tttttgtgtg ctaaatggtt cgtgtaatgt ttgtagggcc gtggcccagt 4920 
agatgaattc ccctacatgg aattgccgga gcactacctg gatcacttca agctgtacga 4980 
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ccccgtcggc 


ggcgagcacg 


ccaacatc 1 1 


ggtgaccgtg 


agccccggc t 


acctctggga 


ccacgacatc 


ataegggaga 


acgactggaa 


ccgggagtgg 


aacceggagg 


tggacgtgca 


cgtggcc teg 


ctggactcca 


gcaagccgcg 


gc tggaggtg 


cgcgacgacg 


tgeege tgat 


aggtgtggac 


ateateggeg 


acgcgatgcc 


getgetggge 


tccggccgcc 


gcgacctgga 


caacagcaag 


gtgcgcgggt 


gggtggggtt 


gggcgccgac 


gtgc tggtca 


tgccgtcgcg 


poppa tf?f?Pff 


tar ererr arr.ff 


t CCCCff t cc t 


gtcggcgt tc 


gaecegt teg 


• 

aggacacegg 


gcacaagc tc 


ategaggege 


tcggccac tg 


ctggaggggg 


ctccaggtgc 


gcggcatgtc 


gctctacgag 


gaggtcct tg 


teaaggecaa 


gcggtctccg 


cc tgcgcgt t 


eggcagctat 
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cggcgcgggc ctgaagatgg eggacegggt 5040 

gctgaagacg aeggagggeg getggggect 5100 

gatgaaegge atcgtgaacg gcatcgacta 5160 

cctgcagtcc gaeggctacg ccaactacac 5220 

gtgcaaggcg gcgctgcagc gcgagctggg 5280 

egggttcate gggeggcteg aegggcagaa 5340 

gtggatcgcc gggcaggacg tgcagctggt 5400 

ggtgatgctg cageggtteg aggegcagea 5460 

ctcggtgaag atggcgcacc ggatcaegge 5520 

gttcgagccg tgcggcctca accagctcta 5580 

gcacgccgtc ggcgggctga.gggacaccat 5640 

cctcgggtgg acgttcgacc gcgccgagcc 5700 

cctcgagaeg tacegcaagt acaaggagag 5760 

gcaggacctc agctgggacc acgccgccga 5820 
gtaccaatgg tgaagagacc atgtccgccc 5880 

agetatagee tccctgaaga agctt 5935 



<210> 2 

<211> 5928 

<212> DNA 

<213> Oryza sativa 

<400> 2 

c tgcagt tag gagtccgatc gtctcaagtt 
tatatgattc cttttgtatt actaaaagtg 
tatgtatttc tgaaaccaaa cgaacctaaa 
gtaaacatct ttaattttta taatagcaga 
tctactattg aataatcaga taaatcaagt 



agcatgagag tttttttaaa acaaatttct 60 

aacgatttta aaaaccgact caaatacgaa 120 

aactaaetca tacaeggata acgtaccgac 180 

aatatagatt tcttacacat tagtcatcag 240 

attttaagta ggaacaaaaa attttatgaa 300 
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aattcgtgta taagtagtac cattttgacc 
attttctttc tattccttta gcacataata 
tatataaaaa aatccatttt actcacttga 
ataatttttc atcccgtttt atacccccac 
tttctaaccg catttctttt ttttatctct 
accaatctta gttgttaact ttcttaatat 
aaactagcga ctatggtttg tgtgtgttgt 
ttctacctgt attttaaacc tcatccgcaa 
gagtcgtgaa gcgaaccgga tttgttctca 
aagcttccac tggcaggtgg tccccggctg 
ttccgaggtt tgtttagcac gccggtttcc 
ccactttcca aaaccaccta ttcctccgcg 
acgcgggccc cgcgaaacgg gtgaccccgc 
ggtggggccc tcggtcgagg ttcccgtagc 
aacggctact cctccccgcg cgccgcgcgc 
tgcggattgc cacggcgcac gccaccggtg 
tctcccccgc gtgccctcct cgccgtcgtc 
acgcgcggga cgaaagcaaa gcacgcgcac 
tccgtcgctt cggttcggtt ccggctcgat 
cggccgtcgt cgcgtcatcc accacgttcc 
gagggcccag gagggggagg gtggtgggcg 
gccgcgccgg aaggctagcc ctacgggcgc 
gggatgcggg cgtggtgcgc cgcgcggatg 
cgggtgagga cgacgaggag gaggaggagt 
cgcgtcgcgg cggcgtcggc aaggtgggtt 
gtgctcgaga ggtgttctct gctttgattc 
tgtgcttgcg cgtgcgcgcg ctgtgtttgt 
ccgtcggccg gtacggctcc ggcggtgacg 
cgccggcgcc gacacaggac gccgcctcaa 
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gtttctgatt ttagccgtaa ataaaattcg 360 
cagcctacag taaatagtta aattgataaa 420 
actattttga tgaagcgctt aaacccctaa 480 
tcccgaacta ttgaaagtgg ttccgcttat 540 
ctcgtataag ttatatacgt ttgttcgact 600 
tcgtgccatg tattattacg ccaataccgt 660 
atcattacct aagctctgcc accactgcca 720 
ctggcacgcc atcgcctgac ggctggactg 780 
cgtggatatg ctgcagcgct gcacaccgcg 840 
tcagccagtt ctacggccgt cgaagaaacg 900 
gttcgtgcgt ggggacgtgg gggttttgcc 960 
cgtgcacccc gagccgttaa cgtcaccgac 1020 
atggcagaca aagtaactcg cttctggaga 1080 
ggacgacggg aaggggaaga gaagagaaga 1140 
ggctgcgttg gttttggggt tttggagcgt 1200 
gcgcacgctt tacaggtggc tcccccgccg 1260 
gctcgctgcc catttcatcc cccgctcggc 1320 
acactcaaac ccgcgcctcc tccgctctcg 1380 
cggggaggtt cctcggggcg accatgtcgt 1440 
tcgtcgcgct cgcctcttcg gcgtcacggg 1500 
tggccgcgcc gccggccctg ctttacgacg 1560 
cgcctccgcc ccggcctcgg cctcggcgtc 1620 
atggggagaa cgaggcggcg gtggagcggg 1680 
tctcttcggg cgcgtggcac ccgccccgct 1740 
ggtggtgtcg atcggggcgc cgagatcgtc 1800 
gctttgatgt tttcgtttga aaccgacgcg 1860 
aggtcttgaa gcggaggggc accgtcccgc 1920 
cggcgagagt gcgcggggcg gccgcgccgg 1980 
gtaagaacgg agcgcttctc agcggccgcg 2040 
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acgacgacac 


acc tgcctca 


eggaaeggat 


ccgccacgcc 


gccggtgacc 


ataacgaagc 


catccgtaga 


caagccgcag 


ccggagt teg 


caccgcccgg 


ttcaaatccc 


aggtegtccg 


t tgcagagga 


taagagcgca 


aaagt tgt tg 


cttcccctat 


tec tgcggta 


gaagaggaga 


acgaaccgga 


cgccgcggag 


gatggcgatg 


cagat tctga 


gatcgaccag 


gatgacgat t 


acgtgatcgt 


ggtggc tget 


gaatgttctc 


atacttctt t 


tttctctttt 


ttgttcttct 


tgaacaagtg 


t tgcat t tgc 


acaggtgggc 


ct t tggcgag 


gagaggacat 


cgtgt tatgg 


ggatgt t tc t 


tccat tct ta 


cagat ttgat 


aaat t tggat 


caaa tgtaaa 


gcagat tagt 


gatggcaaat 


taaaaaggc t 


actccagctg 


aaat t tgcaa 


atctgtac 1 1 


gaaagctaaa 


tctaacatgc 


tgt tgaaaat 


atatacacta 


atggaaac t a 


gtgccaaaag 


tagttctctt 


aacggatcag 


geccat acaa 


t tagggatag 


ataat taggg 


agegaeggta 


gttacttttc 


aggggatgga 


aggaagacaa 


ettegctttt 


t tagcaat 1 1 


tagt tatggt 


aataatataa 


gactctcggt 


gact tcctga 


tataaactga 




ft/122 t ft C ff t? t 




acaaggc tgc 


tggacaggtg 


tgtgtcaaca 


gcaaat tcct 


tagtaat tgg 


t ttttatttt 


catgcat 1 1 a 


tcga tggagt 


tgattttgtg 


caggatgaca 


tc tatggggg 


gaacagacag 


gcat tagtaa 


aact taagt t 


gcatctccta 
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eggtegttae cggcgccgac aagcctgccg 2100 
tcccagcgcc ggactccccc gtgatccttc 2160 
tcatcccaga cgcgacggcg ccggcgccgc 2220 
ctcctctccc caagcctgac aattcggaat 2280 
agagtgetec gaagccaaag gcgactagat 2340 
cgtgggattt caagaaatat tttgatctga 2400 
acgatgatga ctgggctgat teagatgegt 2460 
cgggcccttt ggctggggag aatgtcatga 2520 
cctggtgcaa aacaggcatg tacacgatat 2580 
gatcttgtaa atttgettea gttactgata 2640 
ttggagatgt tgcaggtgct ttacccaaag 2700 
tattactcct tttttctctc cttcatggtt 2760 
catttaatta aegtatattt tcagatatat 2820 
tctcttatgt tcttttgttt acataatcat 2880 
ttagattcaa aatacaaaag taatattgat 2940 
ttgettacta ttgttacaga aatgttcatt 3000 
tggegtagee gcttagatca tcacgtggcc 3060 
agttacacta gttacatacc tgtacatgat 3120 
attaggagac cgttaacgaa ctaggccctt 3180 
gcatatggac acgctgcacg cgttgggagg 3240 
aagatagtag agaaatgtag caattttttt 3300 
accacaacgt attcagaaat eggaaaeggg 3360 
taactggcaa atgcatcttt caatcttagg 3420 
aagcccagga tgtaggaatc aggaaatact 3480 
atgeaatcca agaagactgg cataggagac 3540 
ggectgeagg atctggaagt gaaatatttc 3600 
ttcattgacg ctcctctctt ccgtcaccgt 3660 
gtgaagcttc tatctgtttg gtattacatt 3720 
ggcgtactga tttgaaaatg cttacccatt 3780 
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cccattttca ttcaggaaat catgaagcgc 
gtattttctc caactccatt atcaatcatt 
ttggtttgag gaatggtcaa aagcacaaat 
tattaacttt tggactgaag cacacaataa 
ttgaatttga tccctcaaac aaacagcccg 
catattcttt tttattttaa atatattaca 
tcgatacctc tagcagcatt tcaacctgct 
tgttgtcata tgttccccta caaagggcta 
ccttggcacg ttccatgcgg tggtgtgccc 
aacgattggc acactgcact cctgcctgtt 
atgatgcagt acactcgctc tgtccttgtg 
ttctctcctc cctaatgaat catctttatt 
gagaaattag ttgagtgcac aaattgtggg 
aactcttctt cagtctatta ctacttttag 
ttataagtcg ttttttttct aatcaaacat 
ttaacagcat ctataacatc aaattagttt 
tatatgtttg ttttgtattg gaaatgttat 
aactgtttaa cttaaaaaaa tatcaaaaca 
tttttttgtg atgctaaatg gttcgtgtaa 
ttcccctaca tggaattgcc ggagcactac 
ggcggcgagc acgccaacat cttcggcgcg 
gtgagccccg gctacctctg ggagctgaag 
atcatacggg agaacgactg gaagatgaac 
tggaacccgg aggtggacgt gcacctgcag 
tcgctggact ccggcaagcc gcggtgcaag 
gtgcgcgacg acgtgccgct gatcgggttc 
gacatcatcg gcgacgcgat gccgtggatc 
ggctccggcc gccgcgacct ggaggtgatg 
aaggtgcgcg ggtgggtggg gttctcggtg 
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atgat tctgt 


1 1 tgt aaggc 


tgctgt tgag 


3840 


aatttggttt 


t aggaatgag 


atgtatttgt 


3900 


cattttttct 


gt tgat aaat 


agaagaagtg 


396Q 


gtaggagaaa 


tgaggtcgca 


gtatgatgat 


4020 


taaatgt t tc 


tgcaagat 1 1 


cacagagatt 


4080 


cat tatcgcc 


aaatacacgg 


atgaac tcct 


4140 


acagt tcgta 


atatgcaatg 


ctct tgccaa 


4200 


tattttctgt 


t tctgt acaa 


tcggcaggt t 


4260 


tatggggatg 


gcaac t tggt 


gt tec t tgca 


4320 


tatctgaagg 


catat tacag 


agacaatggc 


4380 


atacataata 


tcgct tacca 


ggtttttttt 


4440 


ctatttgtat 


gcatctcctg 


ctgtttgtta 


4500 


tcatggtaat 


tat tgagcag 


ggacacgata 4560 


t tcagcac 1 1 


tct tcgt t tc 


atat tataat 


4620 


ctttacgt tt 


gat taagt 1 1 


atagaaaaat 


4680 


aattaaatat 


aatgt ttaat 


gtaat t tgat 


4740 


tatatttt tc 


tataaactaa 


t taaat ttaa 


4800 


atttacaata 


tgaaacgtgc 


eggggagtae 


4860 


tgt ttgtagg 


gccgtggccc 


agtagatgaa 


4920 


ctggatcac t 


tcaagc tgta 


cgaccccgtc 


4980 


ggcctgaaga 


tggcggaccg 


ggtggtgacc 


5040 


acgacggagg 


gcggctgggg 


cc tccacgac 


5100 


ggcatcgtga 


acggcatcga 


etacegggag 


5160 


tccgacggc t 


acgccaacta 


caccgtggcc 


5220 


gcggcgctgc 


agcgcgagc t 


ggggctggag 


5280 


atcgggcggc 


tcgacgggca 


gaaaggggtg 


5340 


gccgggcagg 


acgtgcagc t 


ggtgctgctg 


5400 


ctgcagcggt 


tcgaggcgca 


gcacaacagc 


5460 


aagatggcgc 


accggat cac 


ggcgggcgcc 


5520 
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\ r u \ err r tr i c 


<rp era t trpa 


p p t ffp 00c c 


tpaappftffpt 


p t ac at n cats 


5580 

\J \J V/ w 


fxp or t a r ffcrr 9 




r or t erne ec p 


ff t P 0 00 000C 


t ft&SilfZACRC 


r ff t er t c ccrcff 

VO O *" ^ £3 O ^ O 


5640 


t t Pffflrppft 


t p ca 00 r a p 


1 ^ o o o 


t esace 1 1 c er. 


accececcea 


cc cc c ac aas 


5700 


ctcatcgagg 


cgctcggcca 


c tgectcgag 


acgtaccgca 


agtacaagga 


gage tggagg 


n /* /\ 

5760 


gggctccagg 


tgegeggcat 


gtegcaggae 


ctcagc tggg 


accacgccgc 


cgagctc tac 


5820 


gaggaggtcc 


t tgtcaaggc 


caagtaccaa 


tggtgaagag 


accatgt ccg 


cccgcggtct 


5880 


ccgcc t gcgc 


gtteggcage 


tatagctat a 


gcctccctga 


agaagc t t 




5928 



<210> 3 

<211> 2607 

<212> DNA 

<213> Oryza sativa 

<400> 3 

gaaagcaaag cacgcgcaca cactcaaacc 

ggttcggttc cggctcgatc ggggaggttc 

gcgtcatcca ccacgttcct cgtcgcgctc 

agggggaggg tggtgggcgt ggccgcgccg 

aggctagccc tacgggcgcc gcctccgccc 

gtggtgcgcc gcgcggatga tggggagaac 

gacgacgagg aggaggagtt ctcttcgggc 

ggegteggea aggtcttgaa geggagggge 

ggcggtgatg eggegagagt gcgcggggcg 

gccgcctcaa gtaagaaegg agcgcttctc 

eggaaeggat eggtegttae cggcgccgac 

ataacgaagc tcccagcgcc ggactccccc 

ccggagttcg tcatcccaga cgcgacggcg 

aggtegtccg ctcctctccc caagcctgac 



cgcgcctcct 


cege tetegt 


ccgt cget tc 


60 


cteggggega 


ccatgtcgtc 


ggccgtcgtc 


120 


gectet tegg 


cgtcacgggg 


agggeccagg 


180 


ccggccctgc 


tttacgaegg 


ccgcgccgga 


240 


cggcctcggc 


c teggegteg 


ggatgeggge 


300 


gaggeggegg 


tggageggge 


gggtgaggac 


360 


gcgtggcagc 


cgccccgctc 


gcgt cgegge 


.420 


accgtcccgc 


ccgtcggccg 


gt aegge tec 


480 


gccgcgccgg 


cgccggcgcc 


gacacaggac 


540 


agcggccgcg 


acgacgacac 


ace tgectea 


600 


aagee tgccg 


ccgccacgcc 


gccggtgacc 


660 


gtgatcct tc 


catccgt aga 


caagccgcag 


720 


ccggcgccgc 


caccgcccgg 


t tcaaatccc 


780 


aat teggaat 


t tgcagagga 


taagagegea 


840 
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atagctatag cctccctgaa gaagctt 
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2607 



<210> 4 
<211> 2607 
<212> DNA 

<213> oryza sativa 
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A ft A. 
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gaagcccagg atgtaggaat caggaaatac 

aaatatttcc atgcatttat cgatggagtt 

cgtcaccgtc aggatgacat ctatgggggg 

ctgttttgta aggctgctgt tgaggttcct 

ggggatggca acttggtgtt ccttgcaaac 

ctgaaggcat attacagaga caatggcatg 

cataatatcg cttaccaggg ccgtggccca 

gagcactacc tggatcactt caagctgtac 

ttcggcgcgg gcctgaagat ggcggaccgg 

gagctgaaga cgacggaggg cggctggggc 

aagatgaacg gcatcgtgaa cggcatcgac 

cacctgcagt ccgacggcta cgccaactac 

cggtgcaagg cggcgctgca gcgcgagctg 

atcgggttca tcgggcggct cgacgggcag 

ccgtggatcg ccgggcagga cgtgcagctg 

gaggtgatgc tgcagcggtt cgaggcgcag 

ttctcggtga agatggcgca ccggatcacg 

cggttcgagc cgtgcggcct caaccagctc 

gtgcacgccg tcggcgggct gagggacacc 

ggcctcgggt ggacgttcga ccgcgccgag 

tgcctcgaga cgtaccgcaa gtacaaggag 

tcgcaggacc tcagctggga ccacgccgcc 

aagtaccaat ggtgaagaga ccatgtccgc 

atagctatag cctccctgaa gaagctt 
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tacaaggctg ctggacagga tctggaagtg 1260 
gattttgtgt tcattgacgc tcctctcttc 1320 
aacagacagg aaatcatgaa gcgcatgatt 1380 
tggcacgttc catgcggtgg tgtgccctat 1440 
gattggcaca ctgcactcct gcctgtttat 1500 
atgcagtaca ctcgctctgt ccttgtgata 1560 
gtagatgaat tcccctacat ggaattgccg 1620 
gaccccgtcg gcggcgagca cgccaacatc 1680 
gtggtgaccg tgagccccgg ctacctctgg 1740 
ctccacgaca tcatacggga gaacgactgg 1800 
taccgggagt ggaacccgga ggtggacgtg 1860 
accgtggcct cgctggactc cggcaagccg 1920 
gggctggagg tgcgcgacga cgtgccgctg 1980 
aaaggggtgg acatcatcgg cgacgcgatg 2040 
gtgctgctgg gctccggccg ccgcgacctg 2100 
cacaacagca aggtgcgcgg gtgggtgggg 2160 
gcgggcgccg acgtgctggt catgccgtcg 2220 
tacgccatgg cgtacggcac cgtccccgtc 2280 
gtgtcggcgt tcgacccgt.t cgaggacacc 2340 
ccgcacaagc tcatcgaggc gctcggccac 2400 
agctggaggg ggctccaggt gcgcggcatg 2460 
gagctctacg aggaggtcct tgtcaaggcc 2520 
ccgcggtctc cgcctgcgcg ttcggcagct 2580 

2607 
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Met Ser Ser Ala Val Val Ala Ser Ser Thr Thr Phe Leu Yal Ala Leu 
15 10 15 



Ala Ser Ser Ala Ser Arg Gly Gly Pro Arg Arg Gly Arg Val Val Gly 

20 25 30 



Val Ala Ala Pro Pro Ala Leu Leu Tyr Asp Gly Arg Ala Gly Arg Leu 

35 40 45 



Ala Leu Arg Ala Pro Pro Pro Pro Arg Pro Arg Pro Arg Arg Arg Asp 
50 55 60 



Ala Gly Val Val Arg Arg Ala Asp Asp Gly Glu Asn Glu Ala Ala Val 
65 70 75 80 



Glu Arg Ala Gly Glu Asp Asp Asp Glu Glu Glu Glu Phe Ser Ser Gly 

85 90 95 



Ala Trp Gin Pro Pro Arg Ser Arg Arg Gly Gly Val Gly Lys Val Leu 

100 105 110 



Lys Arg Arg Gly Thr Val Pro Pro Val Gly Arg Tyr Gly Ser Gly Gly 
115 120 125 



Asp Ala Ala Arg Val Arg Gly Ala Ala Ala Pro Ala Pro Ala Pro Thr 
130 135 140 
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Gin Asp Ala Ala 
145 

Asp Asp Thr Pro 



Lys Pro Ala Ala 

180 

Pro Asp Ser Pro 
195 

Phe Val He Pro 
210 

Asn Pro Arg Ser 
225 

Ala Glu Asp Lys 



Ala Thr Arg Ser 

260 

Phe Lys Lys Tyr 
275 

Asp Asp Asp Asp 



Ser Ser Lys Asn 
150 

Ala Ser Arg Asn 
165 

Ala Thr Pro Pro 



Val lie Leu Pro 

200 

Asp Ala Thr Ala 

215 

Ser Ala Pro Leu 
230 

Ser Ala Lys Val 
245 

Ser Pro lie Pro 



Phe Asp LeuAsn 

280 

Asp Trp Ala Asp 



Gly Ala Leu Leu 
155 

Gly Ser Val Val 
170 

Val Thr He Thr 
185 

Ser Val Asp Lys 

Pro Ala Pro Pro 

220 

Pro Lys Pro Asp 
235 

Val Glu Ser Ala 
250 

Ala Val Glu Glu 
265 

Glu Pro Asp Ala 

Ser Asp Ala Ser 
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160 

Thr Gly Ala Asp 
175 

Lys Leu Pro Ala 
190 

Pro Gin Pro Glu 
205 

Pro Pro Gly Ser 



Asn Ser Glu Phe 

240 

Pro Lys Pro Lys 
255 

Glu Thr Trp Asp 
270 

Ala Glu Asp Gly 
285 

Asp Ser Glu He 
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295 



300 



Asp Gin Asp Asp Asp Ser Gly Pro Leu Ala Gly Glu Asn Val Met Asn 



305 



310 



315 



320 



Val He Val Val Ala Ala Glu Cys Ser Pro Trp Cys Lys Thr Gly Gly 



325 



330 



335 



Leu Gly Asp Val Ala Gly Ala Leu Pro Lys Ala Leu Ala Arg Arg Gly 



340 



345 



350 



His Arg Val Met Val Val Val Pro Arg Tyr Gly Asp Tyr Ala Glu Ala 



355 



360 



365 



Gin Asp Val Gly He Arg Lys Tyr Tyr Lys Ala Ala Gly Gin Asp Leu 
370 375 380 



Glu Val Lys Tyr Phe His Ala Phe He Asp Gly Val Asp Phe Val Phe 



385 



390 



395 



400 



He Asp Ala Pro Leu Phe Arg His Arg Gin Asp Asp He Tyr Gly Gly 

405 410 415 



Asn Arg Gin Glu He Met Lys Arg Met He Leu Phe Cys Lys Ala Ala 



420 



425 



430 



Val Glu Val Pro Trp His Val Pro Cys Gly Gly Val Pro Tyr Gly Asp 



435 



440 



445 
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Gly Asn Leu Val Phe Leu 
450 

Val Tyr Leu Lys Ala Tyr 
465 470 

Arg Ser Val Leu Val He 

485 

Val Asp Glu Phe Pro Tyr 

500 

Phe Lys Leu Tyr Asp Pro 
515 

Ala Gly Leu Lys Met Ala 
530 

Leu Trp Glu Leu Lys Thr 
545 550 

He Arg Glu Asn Asp Trp 

565 

Tyr Arg Glu Trp Asn Pro 

580 

Tyr Ala Asn Tyr Thr Val 
595 



Ala Asn Asp Trp His Thr 
455 460 

Tyr Arg Asp Asn Gly Met 

475 

His Asn He Ala Tyr Gin 

490 

Met Glu Leu Pro Glu His 
505 

Val Gly Gly Glu His Ala 
520 

Asp Arg Val Val Thr Val 
535 540 

Thr Glu Gly Gly Trp Gly 

555 

Lys Met Asn Gly He Val 

570 

Glu Val Asp Val His Leu 
585 

Ala Ser Leu Asp Ser Ser 
600 
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Ala Leu Leu Pro 

Met Gin Tyr Thr 

480 

Gly Arg Gly Pro 
495 

Tyr Leu Asp His 
510 

Asn He Phe Gly 
525 

Ser Pro Gly Tyr 



Leu His Asp He 

560 

Asn Gly He Asp 
575 

Gin Ser Asp Gly 
590 

Lys Pro Arg Cys 
605 
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Lys Ala Ala Leu Gin Arg Glu Leu Gly Leu Glu Yal Arg Asp Asp Val 



610 



615 



620 



Pro Leu He Gly Phe He Gly Arg Leu Asp Gly Gin Lys Gly Val Asp 



625 



630 



635 



640 



He He Gly Asp Ala Met Pro Trp He Ala Gly Gin Asp Val Gin Leu 



645 



650 



655 



Val Leu Leu Gly Ser Gly Arg Arg Asp Leu Glu Val Met Leu Gin Arg 



660 



665 



670 



Phe Glu Ala Gin His Asn Ser Lys Val Arg Gly Trp Val Gly Phe Ser 



675 



680 



685 



Val Lys Met Ala His Arg He Thr Ala Gly Ala Asp Val Leu Val Met 



690 



695 



700 



Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr Ala Met Ala 



705 



710 



715 



720 



Tyr Gly Thr Val Pro Val Val His Ala Val Gly Gly Leu Arg Asp Thr 



725 



730 



735 



Met Ser Ala Phe Asp Pro Phe Glu Asp Thr Gly Leu Gly Trp Thr Phe 



740 



745 



750 



Asp Arg Ala Glu Pro His Lys Leu lie Glu Ala Leu Gly His Cys Leu 
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755 760 765 

Glu Thr Tyr Arg Lys Tyr Lys Glu Ser Trp Arg Gly Leu Gin Val Arg 
770 775 780 

Gly Met Ser Gin Asp Leu Ser Trp Asp His Ala Ala Glu Leu Tyr Glu 
785 790 795 800 

Glu Val Leu Val Lys Ala Lys Tyr Gin Trp 

805 810 

<210> 6 
<211> 810 
<212> PRT 

<213> Oryza sat iva 
<400> 6 

Met Ser Ser Ala Val Val Ala Ser Ser Thr Thr Phe Leu Val Ala Leu 
15 10 15 

Ala Ser Ser Ala Ser Arg Gly Gly Pro Arg Arg Gly Arg Val Val Gly 

20 25 30 

Val Ala Ala Pro Pro Ala Leu Leu Tyr Asp Gly Arg Ala Gly Arg Leu 
35 40 45 

Ala Leu Arg Ala Pro Pro Pro Pro Arg Pro Arg Pro Arg Arg Arg Asp 
50 55 60 
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Ala Gly Yal Val Arg Arg Ala Asp Asp Gly Glu Asn Glu Ala Ala Val 
65 70 75 80 



Glu Arg Ala Gly Glu Asp Asp Glu Glu Glu Glu Glu Phe Ser Ser Gly 

85 90 95 



Ala Trp His Pro Pro Arg Ser Arg Arg Gly Gly Val Gly Lys Val Leu 

100 105 110 



Lys Arg Arg Gly Thr Val Pro Pro Val Gly Arg Tyr Gly Ser Gly Gly 
115 120 125 



Asp Ala Ala Arg Val Arg Gly Ala Ala Ala Pro Ala Pro Ala Pro Thr 
130 1 35 HO 



Gin Asp Ala Ala Ser Ser Lys Asn Gly Ala Leu Leu Ser Gly Arg Asp 
145 150 155 160 



Asp Asp Thr Pro Ala Ser Arg Asn Gly Ser Val Val Thr Gly Ala Asp 

165 170 175 



Lys Pro Ala Ala Ala Thr Pro Pro Val Thr He Thr Lys Leu Pro Ala 

180 185 190 



Pro Asp Ser Pro Val He Leu Pro Ser Val Asp Lys Pro Gin Pro Glu 
195 200 205 



Phe Val He Pro Asp Ala Thr Ala Pro Ala Pro Pro Pro Pro Gly Ser 
210 215 220 
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Asn Pro Arg Ser Ser Ala 
225 230 

Ala Glu Asp Lys Ser Ala 

245 

Ala Thr Arg Ser Ser Pro 

260 

Phe Lys Lys Tyr Phe Asp 
275 

Asp Asp Asp Asp Asp Trp 
290 

Asp Gin Asp Asp Asp Ser 
305 310 

Val He Val Val Ala Ala 

325 

Leu Gly Asp Val Ala Gly 

340 

His Arg Val Met Val Val 

355 



Pro Leu Pro Lys Pro Asp 

235 

Lys Val Val Glu Ser Ala 

250 

He Pro Ala Val Glu Glu 
265 

Leu Asn Glu Pro Asp Ala 
280 

Ala Asp Ser Asp Ala Ser 
295 300 

Gly Pro Leu Ala Gly Glu 

315 

Glu Cys Ser Pro Trp Cys 

330 

Ala Leu Pro Lys Ala Leu 
345 

Val Pro Arg Tyr Gly Asp 
360 
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Asn Ser Glu Phe 

240 

Pro Lys Pro Lys 
255 

Glu Thr Trp Asp 
270 

Ala Glu Asp Gly 
285 

Asp Ser Glu He 



Asn Val Met Asn 

320 

Lys Thr Gly Gly 
335 

Ala Arg Arg Gly 
350 

Tyr Ala Glu Ala 
365 



Gin Asp Val Gly He Arg Lys Tyr Tyr Lys Ala Ala Gly Gin Asp Leu 
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370 

Glu Val Lys Tyr Phe His 
385 390 

He Asp Ala Pro Leu Phe 

405 

Asn Arg Gin Glu He Met 

420 

Val Glu Val Pro Trp His 
435 

Gly Asn Leu Val Phe Leu 
450 

Val Tyr Leu Lys Ala Tyr 
465 470 

Arg Ser Val Leu Val He 

485 

Val Asp Glu Phe Pro Tyr 

500 

Phe Lys Leu Tyr Asp Pro 
515 



375 380 

Ala Phe He Asp Gly Val 

395 

Arg His Arg Gin Asp Asp 

410 

Lys Arg Met lie Leu Phe 
425 

Val Pro Cys Gly Gly Val 
440 

Ala Asn Asp Trp His Thr 
455 460 

Tyr Arg Asp Asn Gly Met 

475 

His Asn He Ala Tyr Gin 

490 

Met Glu Leu Pro Glu His 
505 

Val Gly Gly Glu His Ala 
520 
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Asp Phe Val Phe 

400 

He Tyr Gly Gly 
415 

Cys Lys Ala Ala 
430 

Pro Tyr Gly Asp 
445 

Ala Leu Leu Pro 



Met Gin Tyr Thr 

480 

Gly Arg Gly Pro 
495 

Tyr Leu Asp His 
510 

Asn He Phe Gly 
525 
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Ala Gly Leu Lys Met Ala 
530 

Leu Trp Glu Leu Lys Thr 

545 550 

lie Arg Glu Asn Asp Trp 

565 

Tyr Arg Glu Trp Asn Pro 

580 

Tyr Ala Asn Tyr Thr Val 
595 

Lys Ala Ala Leu Gin Arg 
610 

Pro Leu He Gly Phe He 
625 630 

He He Gly Asp Ala Met 

645 

Val Leu Leu Gly Ser Gly 

660 

Phe Glu Ala Gin His Asn 
675 



Asp Arg Val Val Thr Val 
535 540 

Thr Glu Gly Gly Trp Gly 

555 

Lys Met Asn Gly He Val 

570 

Glu Val Asp Val His. Leu 
585 

Ala Ser Leu Asp Ser Gly 
600 

Glu Leu Gly Leu Glu Val 
615 620 

Gly Arg Leu Asp Gly Gin 

635 

Pro Trp He Ala Gly Gin 

650 

Arg Arg Asp Leu Glu Val 
665 

Ser Lys Val Arg Gly Trp 
680 
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Ser Pro Gly Tyr 

Leu His Asp He 

560 

Asn Gly He Asp 
575 

Gin Ser Asp Gly 
590 

Lys Pro Arg Cys 
605 

Arg Asp Asp Val 



Lys Gly Val Asp 

640 

Asp Val Gin Leu 
655 

Met Leu Gin Arg 
670 

Val Gly Phe Ser 
685 



WO 03/023024 

Val Lys Met Ala His Arg 
690 

Pro Ser Arg Phe Glu Pro 

705 710 

* 

Tyr Gly Thr Val Pro Val 

725 

Val Ser Ala Phe Asp Pro 

740 

Asp Arg Ala Glu Pro His 
755 

Glu Thr Tyr Arg Lys Tyr 
770 

Gly Met Ser Gin Asp Leu 
785 790 

Glu Val Leu Val Lys Ala 

805 



He Thr Ala Gly Ala Asp 
695 700 

Cys Gly Leu Asn Gin Leu 

715 

Val His Ala Val Gly Gly 

730 

Phe Glu Asp Thr Gly Leu 
745 

Lys Leu He Glu Ala Leu 
760 

Lys Glu Ser Trp Arg Gly 
775 780 

Ser Trp Asp His Ala Ala 

795 

Lys Tyr Gin Trp 

810 
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Val Leu Val Met 



Tyr Ala Met Ala 

720 

Leu Arg Asp Thr 
735 

Gly Trp Thr Phe 
750 

Gly His Cys Leu 
765 

Leu Gin Val Arg 

Glu Leu Tyr Glu 

800 
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